Historic, archived document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


THE 
PLANT DISEASE REPORTER 


ISSUED BY 
THE OFFICE OF MYCOLOGY AND DISEASE SURVEY 


Supplement 53 


Diseases of Cereal and Forage Crops 


In the United States in 1926 


August 30, 1927 


‘BUREAU OF 
PLANT INDUSTRY 


UNITED STATES DEPARTMENT OF AGRICULTURE 


te re aa cog 


“eh gy Hyeyteyt ie 


110 
DISEASES OF CEREAL AND FORAGE OROPS IN THE UNZTED STATES IN 192 ‘Ge 
section on Cereal Crops Prepared by 


R. 8. Kirby, Collaborator, Plant Disease Survey and Assistant Extension 
Pathologist, Pennsylvania State College. 


Section on Forage Crops prepared by 


W. A. Archer, Assist tant Pathclogist, Office of Mycology and Disease 
Survey, Bureau of Plant Industry . 


Plant Disease Reporter. August 30, 1927. 
Supplement 53 


CONTENTS 
Miseases of cereal CrOpS-..-.. Hcl Hale blight Eaqreueioialag aighorare e iD 
BePawereaiment. 2s. 0. 02 ee eral SCR CA Maa a laa eS 
DOSS Nelfccs'<' 5 k'x)a's 6) 8 6.05 Apa) een nisi acta el areies e etek 176 
eee Ua avec ine os '6 bone 66 id Orel i) ars alse eel. lel! seven ee 176 
Bier Mele ON. <,6 0.6 aw diene 115 COR Maeve cereale Gare a tie Bll am bees ey 
fipese Smut s Hacik Pes Mts WME Ofc soe oa, UI eameieucnedueucheuswawancyeWalet ois ss os a, 
REO MMGUY (S\ e136 ya eite) ae ora 6-6 Ke TiSaMe IPUUSIG ai. ini <e aiels)s) <0) ets 181 
BeOS. 6 w ases.acsieldo 9 ss » 14% JON rigs USO ac anes IPP eg emp ee 162 
Meee MRIS eld Sidists Slow ntl Ad, RoOobyand, jsitadsiky rojes) ie siel hie 183 
CAT) } eM Oc of me a ee 145 Braue aictoye SP peaireieike |. Pa guiah 5 feole +. 184 
BA) ie os x SA MEE ela 146. BAGeMEvall Swenleitd, fia”. hae 185 
EUIOD g gas DG wo Pa 149 EE Ta (ONY Sas O10 ACRE NC CSR OR 185 
Berearacnose ‘li. fy, eels 149 Other) diseases Gh0% 62. eat 186 
meus soloton ss. fet 4 AG) * 2% Hato, AeA ke YU 4.007 
pHeeklcd Meat bioteh .... 150 ° SUSE: Pere teMe el he ete cere cee eee 187 
Pieter CHaGE .. ose e cuss es 151 Soy sium sees 5 ee ee ea 189 
Brice Oa ume ot! |. se. fee 1A1 BUCA sty We laletelerele wie = Bie: ohare oli 
Powdery mildew ....... mathe 
Sodas ==) el gegen ey a 143 Diseases of forage ihe bests rusts 2 
Helminthosporium blight. 153 . Alfalfa .s..0 bt. hbo io oho ale ois WZ 
Nematode Sye. .'.ts FAs she uel ge Chtever ii iutelte Re oy ~ 198 
Prem Diseases oaiise iene 15 Smee) Cio menus 021 xO) od ae 200 
PGE RE Oe AN: eile ets ee Cowie aii Oe yeiegsis eee Oe coe ee aA OO) 
MME TE weeds coe Lbs Sal's lor abe inlialia fe qs | DOWIOS Altay (ols a fe yere vers Mieke tense lorie. 202 
Cote SE eae ee ue ee Ve tehadwen hist ised we, apres «203 
SRE phe cee 05 5.046 6s Peni Sc) RCUICU AV ame trey rt peat .e «e208 
Pe SY! suolala’s, Viele ninlls « 171 Cveue’ yeeqeitie Ne Spied aus ste 2120! 
C1 CWLAVESGUNS) Ch oa ae 173 Sun ELowetae seem oe Spe deete late 204 


ee ebetbes.), hel Aduainis Ceo Grasse si hte seietabee « sp ead 20d 


J13 
ORE WOR. D 


hs o 
This summary of diseases of cereal and forage crops has been prepared 


utilizing the same sources of information and following the same methods that have 
been employed in previous years. An additional feature of this year's compila- 
tion, however, is the inclusion of several maps and graphs showing the average 
losses from various diseases over a period of years. 

The compilers a to thank the collaborators and the various members of 


the Offices of Cereal Crops and Diseases and Vegetable and Forage Diseases for 


supplying information and for crivicizing the mariuscript. 
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Considerable investigation of the various methods and chemicals best adapt- 
ed for cereal seed treatment has been reported recently; This might be reported on 
briefly under four general headings as folicws:- 

Ls Organic mercury compounds. "Bayer Compound," "Bayer Dust," "Germisan," 
"Semesan Jr. "Uspulun," and others have been reported’as adapted for the treatment 
of the several cereal diseases. Bunt of wheat was usuaily: controlled by immer- 
sion in solutions of these compounds (RE 21). When applied as a dust they do not 
usually seem to be so effective as when in the liquid form (2). Loose smut of wheat 


usually has not been satisfactorily controlled by soaking in these solutions. On 
the other hand, Gibberella seedling blight and Helminthosporium blight were 
partially controlled by a.30 minutes soak in certain of these chemicals (5, 2). 

Stimulating germination of wheat is reported as a worth while consicration 
(25 and Bt. 'S. Kirby states that soaking of wheat ina 1/4. per cent organic mercury 
solution for 5 to 10. minutes following hot water treatment offsets seed injury 
and supplements the hot water in controlling seed borne diseases. 

The soaking of sweet corn and dent corn in organic mercury solutions 
apparently helps to control certain diseases such as Diplodia and Fusarium rots, 
and to cause a marked increase in the yield (18). 

Reports of. Leukel, Dickson and Johnson (10), Dickson (5), and Linfors (11), 
show that certain of. these mercury compounds in the dust form give partial 
control cf barley stripe and in the liquid form give practically complete con- 
4rul. In some varieties of barley, like Tennessee Winter, covered smut is 
satisfactorily controlled with the liquid (9, 11). Loose smut is controlled in 
certain barley varieties like Hybrid, No. 19, white in others such as Alpha the 
treatment is mot successful. 

The loose and covered smuts of oats were partially controlled by soaking 
in organic mercury compounds (11, 8). Thomas and Tilford (24) found that in the 
dust form many of them do not give satisfactory results but that a dust made by 
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Mixing one part of copper acetate and two.parts of mercuric chloride gave good 
/control. 

2. Copper Carbonate Dust. The copper carbonate dust treatment has 
generally been rcported as giving satisfactory control (8) of bunt of wheat. 
) For example, in Virginia 20 treated fields had an average of 0.1 per cent bunt 
‘while 41 untreated fields had an average of 5.2 per cent (Fromme and Godkin). 
In Pennsylvania a survey of 196 untreated and 85 treated fields showed 6.26 per 
icent in the untreated and ©.10 per cent in the treated. (4irby) 
| In the West, where soil infestation with Tilletia tritici is general, the 
} copper carbonate dust treatment is only a partial control for bunt of wheat. This 
|was reported as being the case in 1925 by BE. A. Lungren in Colorado and by H. E. 
Morris in Montana. - ay 
Concerning grades of copper carbonate, L. §. Melchers in Kansas states’ 


"All in all -the 50-55 per cent grades of ,copper carbonate 
give the best control and require only two ounces. The 18-20 per 
cent grades require 4 to 4 ounces for best results." 


In Colorado, E. A. inngren states that a survey of 150 farms where wheat had been 
treated showed that fields treated with fine 50-55 per cent copper carbonate 
dusts had an average of 0.7 per cent smut with a maximum infection of 10 per cent 
jin a single field. Fields treated with 18 to 20 per cent copper carbonate had 
Jan average of 2.0 per cent smut and a maximum infection of 35 per cent in a singlu 
Paela. 
| The oat smuts are prevented tn the hulliess varietidés by copper carbonate | 
}dust, but it is not a satisfactory treatment for smut in hulled varieties (26, Jo) 
| Kernel smut of millet is satisfactorily contrelled with two ounces of 55 
'Per cent copper carbonate dust per busnel and the kernel smut of sorghum is con- 
‘trolled with either grade of copper carbonate 2s well as several kinds of dusting 
}sulphur (14). 
4. Hot Water Treatment. A new single bath treatment for the control jor 
|loose smut of wheat has been found by Tapke (2%) to be effective and less in- 
jurious*to the seed than the modified hot water treatment. 

A. Yormaldehyce. This chemical.is still the standard in most states for 
‘the control of smut in hulled varieties of oats (8). It is reported by L. E. 
‘Melchers in Kansas to be a more efficient control for bunt than copper carkon- 
ate dust when the wheat seed is black with smut spores, and ©. Gregory in 
}Indiana reports that mach formaldehyde was used instead of copper .carbonate dust 
}to avoid injury to the drills. 
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WHEAT DISHASES Ti) GENERAL 


The estimated percentage loss tc the wheat crop from diseases in the 
United States during the past nine years has varied from about 8 per cent in 192°, 
to nearly 17 per cent in 1919. Mimsbie Conditions, farm practices, and 
Varieties apparently largely determine the sections cf the country in which any 
jpOne disease will be the most important, and cach majcr wheat disease seemingly is 
Mere impcrtant in scme secticns than in cthers. Thus stem rust appears to be 
i) MOst important in the spring wheat section and in Texas, California, and Utah, 
} bunt in the western states, scab in the corn belt, and lcose smut in the Eastern 
j United States. (Sec Figs.4-7). : 
The spring wheat area leads in total Loss from diseases with the average 
| loss of nearly one-fifth of its wheat crop. The smillest average loss in any 
| important wheat erowing regicn cccurs in the Recky Mountain and Pacific Coast 
| States. New England apparently has the emallest percentage losses of any section, 
but Wheat there is a minor crop. 
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Table 27 . Estimated percentage lcss tc wheat from the mest 
important diseases, ee to average estimates cf plant disease 
survey collabcrators 


- re 


Average percentage luss 


Disease penta ae in 1918 to 1925 
Stem rust : 4.05 
Stinking smut ; Tala 
Wheat scab : ta 
Loose smut : Lei 
Leaf rust a Asis) 
Total - All Diseases): 10.82 
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STINKING SMUT OF WHEAT CAUSED BY TILLETIA LAEVIS KUEHN AND 4. TRITIGI 
(BJERK.) WINT. 


cree smut has inne reported from ie SEU8e aera Sygponen Until 


common in the Middle West, ell fairly scarce in the Hast. (es aye ~ 4 Le 
During the last twe years, however, it seems tc have be com 

in Kansas, Nebraska, and Colorado, and only slightly les 
such as Pennsylvania and Virginia. 

In an effort to determine mcre definitely the distribution of the two 
Specics of smut in Eastern and Central United States, Tisdale, Lleighty, and 
Boerner (14) examined 539 samples of smutty wheat collected during 1926 in 377 
localities in 19 states and in cone prevince of Canada. T. tritici occurred in 
samples from only four states, Minnesota, Ncrth Dakota, South Dakota and 
Montana. It was the predominating form in North and South Dakcta, but was less 
prevalent than T. laevis in Minnesota and Montana. Tf. laevis was the only form 
collected in the other 14 states and in Ontario. It was further found that: 


VIF ‘Che Sen ae examined can be considered as representative, 
they furnish strong indications that T. tritici, in the upper 
Mississippi, and Missouri Valleys, is confined almost entirely if 
not entirely, to durum wheat." 


In 1924, 1925, and 1926, stinking smut caused a larger total loss in the 
United States than any other wheat disease. Estimates sent in by collabcrators 
in 37 states indicate that stinking smut in 1926 caused the largest loss ever 
recorded for this disease since records have been kept. It was the most des- 
tructive’ wheat disease in the follcewing thirteen states: Pennsylvania, Delaware, 
Maryland, Virginia, North Carolina, Michigan, North D a Nebraska, Kansas, r, 
Colorado, Idaho, Washingten, and Oregon. (Sce Table 2 ; 

Some preliminary studies on the relationship of a discounts to total 7 
loss from smt were made in Pennsylvania by Kirby. The results indicated that 
the percentage cf smut-balls in threshed but uncleaned wkeat represented one-fifm 
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States in which stinking 
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then any other wheet disease, 


Figures represent average 
Q 
percentage loss, 1916 - 1926. 


second largest loss. 
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largest loss. 


Pig. A States in which stinking smut was the most destructive, second most destructive, and 
third most destructive, of all wheat diseases during 1918 to 1926. 
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States in which loose smut 


Caused a larger loss than any 
other disease. 


tates in which loose smut caused Figures = the average 

he second lergest loss. ; percentage loss, 1918 - 
1926. 

States in which loose smut caused 

the third largest loss. 


Fig. 6 . States in which loose smut was the most destructive, second most destructive, and 


third most destructive of s11 -whest diseases, during 1915 to 1926. 
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to one-tenth that of smutted heads in the field, or that 30 to 90 per cent of the 
smutted kernels are removed during harvesting and threshing. Table 29 gives 
the percentage of cars grading smutty at 15 terminal markets during each of 

the past four years. These data indicate that during this period smut has 

been very prevalent in the Central West and the East, and has beenincreasing 

in some states. i. C. Meier has calculated that of the 22,000 cars of wheat 
received at the Kansas City market, during August, Beotenbae October and 
November, 1926, Ab) See cent graded smutty. Dis scounts on these cars totaled 

‘2°72 260, an average of $49.536 for. each car grading smutty, — means about 

A 1/2 cents a bushel discount. 

Tehon obtained records on discounts erica by 207 fee eee © on A, 796, 699 
busheis cf wheat in Illinois. Smut discounts made on 6.3 per cent of this wheat. 
totaled $22,625.28 or an average of wife 4A cénts per bushel. In Missouri similar 
information was secured by Archer cn 3, 830, 900 bushels... Dealers 5 singe that 
30,866 bushels or 0.8 per cent graded smutty and vicbited a: discount of 9.1 
cents per bushel. These data were compiled for only 18. 5H and 12.45 per wen: 
respec®&vely, of the crops in Missouri and Illincis, therefore, if all: the wheat 
in the two states was as smutty as that ‘reported on,the discount-. losses would 
begs . to 8 times largsr.. In Pennsylvania, according to Kirby, reports. from 
about 45 of the principal grain dealers in the southeastern part of the state 
showed that approximately 25 per cent of the wheat offerred. them for sale was 
smutty , but that by refusing tc buy. the most severely smutted lots and by keep- 
ing all smutty wheat in separate bins dnd cleaning it before shipment, they were 
able tc cut down the percentage of wheat decked at the terminal markets to 
about 12. The average discount to thé: grower. on smutty said sical was 
between 10 and 15 cents: per bushel. 

“Weather conditions following sowing of wheat are known te greatly influ- 
ence smut infection.» Little or no infecticn takes place in soil-having a 
temperature of ever 70° Bay while sgilk temperatures ranging between 41° and 

59°F. are highly favorable for infection by either species. Late planting was 
generally given as one cause: of the increase. of smut in 1926. A few individual 
reports follcw: Baty - 


North Carclina: Weather bureau records show belew normal tempera~ 
tures and abcve normal rainfall during November 1925 when wheat was 
sprouting. (Fant). 


Indiana: Wet weather early prevented planting until late when 
weather became unusually cold, “thus checking growth of wheat and per- 
mitting development cf smut. (Greeora) 


North Dakota: Dry at seeding time but cocl enough for severe 
infecticn. (Brentzei) 


Kansas:. Smut increase due ‘tc ccol, mcist weather at planting 
time and the planting of mich contaminated wheat. (Melchers) 


Colcrado: Late plantings moré. highly infected- than early. (Durrell) 


Pennsylvania: A very dry late fall kept most farmers from planting 
wheat until after Octcber 1, when there occurred a period..of moist ccld 
weather, especially favorable to smut infecticn. (Kirby) 


anes 


reason 
United 
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There has becn ccnsidcrable speculaticn during the past two years as to the 
for the marked increase in smut in the @entral and Eastern parts of the 
States. Tisdale, Leighty and Boerner (14) have fcund that it was not 

the introduction of the western form cf the smut intc these sections. 


A compariscn cf the percentage of stinking smut with the date of planting during 
the period frcm 1919 tec 1926 in Pennsylvinia is shown in Figure 16 . 

According to Kirby, these data indicate that the amount cf stinking smut in 
general increased with later planting but that a sudden delay in the date of 
planting may not cause a ccntinued general increase for several years. Severe 
infestation of Hessian fly occurring in 1920 and 1921 caused the radical change 


subsequent dates of planting. ‘The change of planting dates in the fall 


of 1925 (recorded under 1926) was due to abncermal weather conditions. In sharp 
|) Contrast tc the conditions previcusly described, which occur in most of the 

) surrounding counties, Union County growers have always planted their wheat early 
and have almost entirely escaped the smut. 


Ditferent groups of common wheat taken as a whcle show marked differences 


in degree of resistance tc stinking smut. Ccmparatively speaking the hard 
red winter wheats, as a group, are the most resistant, follcwed by the hard 
red spring wheats. The scft red winter, the white, and the club wheats, are 
| Considered very susceptible. The follewing data on varietal resistance are 
taken largely from collabcratcrs! reports during the past five years. 


1. Hard Red Winter Wheats. 
Toy Mesistant:. 

Nona ant. Idaho, Washington. One cf most resistant of 
all common wheats. Its introduction has been a factor in” 
the reduction of smt in the Pacific Northwest. 

Hussar. Very resistant in Oregcn. 

Kanred and Turkey in Kansas, Michigan, Colcrado and 
Pennsylvania, and Kharkcf in Kansas ana Waeha cane Very - 
resistant to T. tritici but only moderately resistant to 
Tale si. 


susceptible: 
Alton. Zn the Far West. 


Ale 


Soft Red Winter Wheats. 
Gye eee 
“Berkeley Rock. Michigan, Very resistant. This Turkey 
“x Red Rock cress is the outstanding resistant variety in 
this group. 

Fultz in Michigan and Pennsylvania and Pennsylvania 44 
in Pennsylvania. These varieties are cften fairly heavily 
smutted and can only be considcred as resistant when com- 
pared with most of the other soft red’ winter wheats. 


Susceptible: 


Fulhio and Trumbull in Pennsylvania. Moderately sus- 
ceptible but usually having less smut than the following 
varieties: 

Forward and Fulcaster in Pennsylvania, Harvest Queen in 
Pennsylvania and Kansas. Very susceptible. 

Purplestraw. In the Far West. Extremely susceptible. 
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5+ Soft White Winter Wheats. 

Martin C. I. 4463. Oregon. This strain of this variety 
is nearly immune to smut. ; 
Susceptible: ; : 

Goldcoin in New York and Pennsylvania. Usually has 
slightly less smut than Honor and Dawson. 

Honor and Dawson in New York and Pennsylvania, Baart 
and Hard Federation in California, Dicklow in the Far West. 
All very susceptible varieties. 


4. Common Spring Wheats. 
Resistant: g 

Marquis in Minnesota, North Dakota, Colorado. Usually 
considered as resistant, but under some conditions it has 
considerable smut. It is apparently the most resistant 
spring wheat. 
Susceptible: ; 

Defiance in Colcrado (White Spring Wheat), Kota and 
Prelude in Minnesota and North Dakota. Susceptible to very 
susceptible. 


5. Durum Wheats. 


en ee ee 


: These wheats aS.a group are considered quite resistant in. — 
Minnesota and North Dakota. 


6. Club Wheats. 


“These are all considered to be very- susceptible. Hybrid 
128 and Jenkins in Oregon, Little Club in Idaho. 


Control: 


In practically all states the copper carbonate dust treatment is the 
one that has been adopted as the standard. In general it has been reported as 
being very successful. Naturally some difficulties have been encountered such 
as the following: 1. With very heavily infected seed, copper carbonate dust 
has been reported as being less efficient than formaldehyde and under some 
conditions at least it has been found that all smut balls must be removed from 
the wheat before treating if the smut is to be efficiently controlled. 2. In 
infested soil, copper carbonate, like blue vitriol reduces but does not elimi- 
nate smut infections. 4%. Seed treated with copper carbonate dust runs with 
greater difficulty through most grain drills. This sometimes results in injury 
to the drill and in the inability of the grower to seed his field properly. 
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Table 28 wie Foe ne loss from stinking smut of wheat, as 
estimated by collaborators. 1926. 
Percentage: :Maxinnum ::Percentage: : Maximum 
Loss :States Reporting: ILCs eLiog WOKS Loss :States Reporting:loss in 
ah) ie We orale yn igeuc els : po sone mE enie 
10 :Kanseas hos @} 2 ; Montana BY co 
68 _+Colcrado aah 5) @ : Washington 
6 : Pennsylvania Lae iL South Dakota 
5 :Nebraska Su HOO | Mepaee a: : California 2) Oss 
6 :Idaho ay a ey aia Oklahoma 3 
ee : Virginia ey WE uate} Ce i Mepiisia & Teale axons ie | Bist 
5 :Arizona By tem” ae hci lexas . ; 
4 -:North Carolina : : foe 2) f ee @hio ™, 3 
4 : Indiana wr ae) ie aye (Ae 125 ©::, Minnesota ae 0A 
A) ye Michigan 2 a4 ‘any | eadowa see ALO) 
Sete 4 Delaware Sahn ee tecieane oe) ep New) Moris Tae 40) 
3 -:Maryland aah (et) trace + 3) West Wirginia 
3 :Ore gon : Fe toy guts a @> ©. Na ssourt 2 5 
2 aNemey, Dakota |e.) -"5O Speen! Me canisas : 


Table eo , Percentage of cars grading smutty at terminal markets 


1923 - 1926. 


/__Figures compiled by F.C. tere si 
: _tereentage of all. ars received evade eM as 
2 1 


Market 
Astoria, Oregon. is! ie 69: e By/ 
Portland, Oregon ty Ay 60 50-2 Ae 
Tacoma, Washington : A2 or way 40 30.5 
Los Angeles, California w 20 : 12 15) 16 
Bozeman, Montana ee 2 19 1 25 
Ogden, Utah seh ws 21 29 31 
Denver, Colorado Phi al 25 46 25 
Oklahoma City, Oklahoma: 1 il e il 
Kansas City, Missouri ; 8 Hg 10 25) 
Omaha, Nebraska ae 8 Me eA 26 oy : a 
Duluth, Minnesota . ~ WA bie, A 1 L7 
Lawrenceburg, Indiana sper: Wat 6 BST: 5) AO 
Toledo, Ohio the! i iL ar a 5 
Philadelphia, Pennsylvania 3 a 10 9g 
Baltimore, Maryland | os Ns) 244 8.5 re 


“ A . . 
2 . e ° ° 
Or NT RE 


‘ Aes -! “le 
ee 
alr — a megehne 3 Sah ae = a = 


rap Average loss 
per cent or 


Average loss 2.5 to 4.9 
Amal per cent 


jee average Nose. to 2.4 per cenu 


Ovcr. 


Figures represent average 
loss, 1918 to 1926 


[[> «| Average loss 0.5 to 0.9 per cent 
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wheat - Stinning Smt 


Planting dates - Sept. 


= Percentage smut 


= Average dates of planting in principal wheat 
8rowing section of Pennsylvania. (Bates. recorded 
for the. year the crop was harvested. ) 


Fig. lO Relation bétween Percentage of Stinking’ Smit anc Nate of 


“vo. Planting Wheat’ in Pennsylvania, 1919 + 1926. Prepared by 
oe: 5 ; om © R. S. Kirby 


Recent literature: 
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= 


Black, Robert H. -Campaign for prevention of grain smuts con- 
ducted by the northwest grain smut preventicn committee. 
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Briggs, F. N. Inheritance of resistance to bunt, Tilletia — 
tritici (Bjerk) Winter, in wheat. Jour. Agr. Res., 32: 
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Dobson, N. The toxicity of the spores of Tilletia tritios 
to animals. Trans. Brit. Mycol. Soc. 11: O2-91. 1920. 


Gaines, E. F., and H. P. Singleton. tenetics of Marquis X 
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and awnlessness, Jour. Agr. Research 32: Lof-lOl. 12. 
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6. Haskel?, R. J. Bunt of wheat from the plant disease survey 
SLanecpoanusUe os) Dept. Agr. Office Coop. Ext. Work, 


Extension Pathologist 4: 42-33. May, 1926. 


macnine. 


7 Kirby, R. S. Smut on wheat. Stockman and Farmer 450: AZo. 
Aug. 14, 1926. Describes the double acting wheat treating 


GO. Leukel, R. W. Further experiment on the control of bunt of 


wheat and the smuts of barley and oats. 
BA 351. 1926, 


Phytopath. lo: 


pe wWieter 0B. Cis Plans for the proposed supplemental extension 
work in smut control to be carricd out ‘iby the U.S: 
Department of Agriculture in cooperation with other 


agencies. -U. S. Dept. Agr. Office Coop. 


Eyt. Work. 


Extension Pathologist. (Mimeogr.) 4: 17-25. May 1926. 


HO. Peltier. Gey les Smutty wheat ana its control. 
Leaves. 14: 495-396. Sept. 1926. 


Dien lim Cebard..) HesW . “Wheat Pickles. Laboratory experiments with 


Through the 


various pickling media. Journ. Dept. Agr. South 
Australia, 29: 701-786. 1926. 
12, Spangenberg, G. BE. About bunt cn different. sorts of spring 


Wheat. (Jilletia tritici (Bjerk.) Wint.) 


Rosl. (Prot. Plants. Ukraine), ds 43-5/« 


igs) tisdale, We. H. Recent progress in the control 
smuts. (Abstract) Phytopath. 16: 645-646. 


4ashchist. 
1925. 


of cereal 
Sept. 1926. 


ie itedate. We H., YR. Leiehty, and BE. B. Boerner. A study 
of the distribution of Tilletia ‘ie caer and Dee laevis 
in 1926. Phytopath. 16: 167-174. Mar. 1927. 


LOOSE SMUT CAUSED BY USTILAGO TRITICI (PERS:) ROSTR. 


Loose smut has been reported from every state now 


growing wheat. 
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The 


loss from. this smut seems to have becn more constant during the past nine years 
than that from any other important wheat discase. The average loss has been 
estimated at 1.11 per cent, and with the exception of 1919 when it was 1.57 


Per cent, it has not varied over 0.2 per cent from this mean in any year. 


Loose smut, while rating only fourth in importance among wheat diseases for 
the country as a whole (see table30), is nevertheless a most important dis- 


ease in 211 regions except the Great Plaine and most of the western states. 

It is most destructive along the Atlantic Ccast, where in some states it is 

the most important wheat disease, and in the Ohio valley. \see figs. 6 and ae ; 
Losses caused by loose smut 1916- 1926) It has also been reported as of 
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considerable importance during some years in the irrigated regions of certain far 
western states like Idaho and Utah. It scems to be most prevalent Th 
sections of the country having a high rainfall, and is almost entirely absent 
in the unirrigated arid regions of the West. Reports from collaborators in 
35 states show that in 1926, loose smut was more prevalent in five states and 
less prevalent in eight than in WSV25)e Losses reported in 1926 are given in 
table 40". 


Table 40. Percentage loss from loose smut of wheat, as estimated by 
collaborators. 


Percentage: :: Percentage: 
Moss) eiesueels ACTA 20a loss _: States reporting 
3 : yao dee Montana | oe : Texas, Vklahoma, Ohio, 
2G : Virginia (ge abaya ou : Minnesota, (10), Towa, 
2e5) 2) Meeina een (07) 3  < Fdaivo C7)": 
Di : Pennsylvania (25), 2 a i 0.5 : dllinois, (6), Indiana; 

: Arkansas, Missouri (20), :: : Arizona : 

3: Nowth Dake ta (lh), :: Trace : Maine. Delaware, 

: South Dakota (15). as West Virginia, Tennessee, 
ye NEw Monee: ne) oe : Mississippi, Wigconsin, 
JE : New Jersey, North Caro- ie : Kansas (12), Colorado, 

lina, South Carolina, 2° : Oregon, Valifornia. 


pe nr 


(3) Figures in. parenthéses represent maximum percentage of smut foynd 
in any one field. 


In 1926 no variety was reported to be immune. 


Spring w aie 
Federation: Very resistant in Idaho. 
laynes Bluestem: Very resistant in Minnesota. 
Marquis: Very resistant in Minnesota. 
Winter wheats: 
Soft white varieties: 
Goldcoin (Junior No. 6): Very resistant in New York and 
Pennsylvania. 
Soft red varictics: 
- Fulcaster: Strains of this variety have been reported in 
- Virginia and Missouri as resistant. 
Fultz: Quite resistant in Pennsylvania. 
Leap: Most resistant soft red variety in New York, 
Fennsylvania, and Virginia. 
Hard red varieties: 
These varieties (Kanred, etc.) in Kansas in 15 years 
observation never showed over 2 per cent, and in 


Resistant Vari eties 
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commercial fields the average 1s about 0.25 
ber cent, asscompared with|4 to 1O per cent 
in soft varieties. -- Melchers. 


Sus Susceptible Varieties 


Spring wheats: 
Defiance: Very susceptible in Colcrado. 
Dicklcw: Susceptible in Idaho. 
Kota: Susceptible in Minnesota and North Dakota. 
Winter wheats: 
‘Soft white varieties: 
Dawson, Honor: Reported as susceptible or very sus- 
Be pitp ta in New York and Pennsylvania. 
. Soft red:varieties 
Thése eoeotabe (Harvest queen, etc.)"in Kansas often 
show d2"to 20 per cent infection." 
Fulcaster: Strains of this variety growing in New 
York and Pennsylvania are susceptible. 
Pennsylvania Ass Moderately susceptible in Pennsylvania. 
Pocle: Very sus sceptible in Missouri. 
Red Rock: Very. susceptible in New York eo 
Pennsylvania. 


"The control measures recommended in eee are the securing of 
seed from fields as free as possible from smut." (L. W. Durrell). In 
Pennsylvania the control measures consist of “e 528018 shing 4 to 5 diseases 
free seed source farms for each susceptible whcat variety, i. e., Pennsylvania 
44 and Red Rock. On each of these farms a college pathologist supervises 
the treating of all the séed wheat, by a combined hot water organic mercury 
Method. Wheat grown from this treated seed is then distributed to 
numerous farms. Such seed one generation from treatment has been found to 
produce wheat crops which in nearly all cases are entirely free of smut." 
(Kirby). In Virginia hot water treatment Was used. "A survey of 47 
fields from hot ee treated secd averages 0.4 per cent smut as compared 
to an ie ora.6 per cent infection in the whole state." (Fromme and 
Godkin’. 


Average loss 2.45 to 
5 per cent. 


——| Average loss 1 to 2.4 per cent 


| | Average loss 0.5 to 0.9 per cent 


Fig. 1]. Average percentage loss caused by loose smut of wheat from 1918 to 1926. 
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Recent literature: 


te Brentzel, W. BH. Loose smut of wheat. North Dakota Agr. 
Hxp.tStawuCare: 29: Z-li, 1926. 


2.) Promme, Fi Ds Susceptibiliby of wheat varieties and 
selections to loose smut. (Abstract) Phytopath. 16: 
86-87. 1926. _ 

3. Kirste, A. Erfahrungen mit Heisswasserbeize in der landwirt- 
echaftlichen- Praxis. Pflanzenbau 2: 272-273. 1926. 


A. Petri, h. Conecentrazione degli ioni di H e azione del calore 
sulla germinabilita delle spore di Ustilago tritici. 
Bowie wu. Steaz Paced. Vee. Romesem. S. oF 251-252. 
July, 1926. 


5. Tamm, BH. and B. “usfeld. Die elektrische Heisswasserbeize, 

ein never Weg zur technischen Durchfuhrung des 

Heisswasserverfahrens. Pflanzenbau 2* 197-202, 2143-220. 

1926. 

©. Tapke, V. F. Single-bath hot-water and steam treatments of 
seed wheat for the control of loose smmt. U, S. Dept. 
Agr. Bul. 1383: 1-29. 1926. 


7. Tisdale, W. H: Recent progress in the contrel of cereal . 
emuts. (Abstract) Phytopath. 16: 645-646. Sept. 1926. 


“FLAG SMUT CAUSED BY UROCYSTIS TRITICI KOERN. 


What was thought to be the first collection of this smut in the United 
States was made by J. G. Dickson and others,May 5, 1919, in Madison County, 
Illinois. However, during 1425 the Plant Disease Survey received through 
W. H. Tisdale a specimen collected by S. M. Zeller,one year earlier, Welw al, 
1912, in St. Louis County, Missouri. The specimen had been labeled Urocystis 
sp. and was not determined as Urocystis tritici by Tisdale until 19ed. 

Flag smut is known to occur only in three states, Illinois, ansas, 
and Missouri. Brief reports from two of these are given below: 


Missouri - Flag smut is reported to be rather common each 
year in the bottom lands of St. Charles County. (W.. A. Archer). 


Illinois ~ P. A. Glenn of the Illinois State Department of 
Agriculture reports:- "Surveys were made in each of the nine 
counties in which flag smit has been reported and in Perry and 
Randolph Counties. The survey included about 1100 fields and 7 
were found to be infested. The infestations in these 7 ficlds were 
ai very: elight. »Resultsof the survey are shown in table 41. 
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Table 41 . Survey for flag smut of wheat in Illinois, 1926. 


No. Fields - No. Fields 2 Acres of 


County : inspected 2 infested : Resistant wheat 

Greene . 12 - None 
Jersey : Not stated : 4 : 22%) 
Lincoln : 80 ae " : ; 
Macoupin : 95) : ig : 
Madison ; 200 : 4 : 565 
Monroe : 84 : i : 500 
Perry : 22 : None : 
Randolph : 60 : a" 
DeCOwl oy ft BS : " : 
pe. Clair - 240 : 2 : 500 
Washington = 1411 : None : 

: 1,060 / 


Tisdale (1) reports that Shepherd, Mammoth Red and Trumbull are resistant 
to flag smut. 


Recent literature: 


1. Tisdale, W. H. Recent progress in the control of cereal smuts. 
(Abstract) Phytopath. 16: 645-646. Sept. 1926. 


STEM RUST CAUSED BY PUCCINIA GRAMINIS PERS. 


Stem rust occurs practically everywhere wheat ig grown in this country. 
The loss data prescnted in Fig.12 indicate that during the last nine years it 
has caused greatest loss in the spring wheat states and Wisconsin, and has 
been very destructive in Texas, California, and most of the middle western 
states. 

In the United States during the past cight years stem rust probably 
caused a loss more than twice as lurge as that due to any other wheat disease 
and it has been estimated to be responsible for 37.5 per cent of the total 
loss caused by all wheat diseases in Minnesota and Wisconsin. Since 1919, 
however, its importance has, in general, been decreasing. This fact is well 
brought out in the accompanying graph (fig. 14), prepared from collaborators' 
annual estimates of crop losses since 191%, which shows also that most of the 
decrease has occurred in the barberry eradication area, losses in the other 
states having remained more or less constant during the entire period. 

In 1920 several other wheat diseases were responsible for a greater total 
loss than stem rust. Losses from stem rust were much below normal, in fact 
the damage was probably less than has occurred during any year since 1918. 
Table 32 gives estimates of losses for the year as reported by collaborators. 
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= 1 = fin oy . re bd 7. i 
Concerning the 1925 rust situation, Kempton and Hutton report as follows: 
o Q c 
(Cereal Courier 13: 186, July, 1926.) 


"Stem rust did very little demage in Texas, Cklahoma, 
Kansas, Missouri, and Neoraska. While wheat was not harvested 
in late June in South Dakota and sauthern Minnesota, it did not 
seem that tne rust covid do very much demage except locally. 


“Stem rust is much later in most places than it was last 
year. The weather in most places has not. been so favorable for 

the development of rust es it was last-year.. This much is 

Cerigen, however: Wherever there are’ barberry bushes stem rust is 

exceptionally heavy." 

In Minnesota the Departinent of Plant Pathology reports that stem rust 
was general throughout the state, infection ranging from 40 to 70 per cent. 
The Sees rust varied greatly in different fields and different sections. 
the rust came late’ and did little damage. In California, J. A. Clark 
reoorted that a real Jorth Dakota epidemic of stem rust occurred, completely 
po oyine much of the wheat in the southern part of the state. 

To assist observers in Cnutlibe ng losses from stem rust when attack- 
ing the host at different stages, the Office of Cereal Crops and Diseases 
has worked out the following convenient table. 


Maine G2 usable hoy compating dosstfromiustem rust: 


et peasasy aa rN ite a an i ee ca Sa All Why, Som RIG crm aan 
wtege of develoonent of the crop 2 stem rust) | 
ee ee es a Hieredwds whl Pkg? 
Boot Flower Malik dough dough Mature) ea 
Percentage of stem rust-everage severity in field - : 
(According to scale for estimating rust) ) ber Cem 
- = = — ( tr ) 5 : O70 
a ae [ty ) ( 5 ) 10 5 55) 
i = (tr) (5) (10) 20) ons Dye 
= (tr) (5) (10) (25) Oy LAs 15. 
(tr) (5) (10) (25) a Of Mim et 5. 
(5) (10) (25) (40) (65) OO OG LePOuR Tbe 
(10) (25) (40) (65) 160 OO Mea: NOOO: 
CUpidemiology 


Stem rust was reported by Kempton and Hutton (Cereal Courier ier: 186, 
July 31, 1926) as overwintering in the uredinial stage on wheat in both 
southern and northeastern Texas. It apparently also overwintered in Sonora, 
fexico, where A. W, Morrill resorts that stem rust caused great damage to 
wheat during February end March. Reports indicate that stem rust infection 
became generc] in Oelifornia and Arizona during April and May end that it was 
found during May in Arkansas, and during the first half of June in all the 
MGSSissipps Valley states to the Canadian line; further that barberry 
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infection appeared in Missouri, Iowa, South Dekota, and Minnesota three to 
four weeks before the uredinial stage of stem rust was observed on wheat in 
those states. 

In connection with the important relationship between barberry infec- 
tion and the resulting loss from stem rust in wheat, it has been pointed out 
by several reporters that the small amount of stem rust in 1926 was partly 
attributable to exceptionally late appearance of the rust on the barberry 
bushes and its abnormally late spread to the wheat. Dry weather was report— 
ed from several states as causing this late barberry infection, and L. W. 
Melander (Cereal Courier 18: 111. 1926) states that extremely dry weather 
prevented teliospore germination. 

Stem rust, aS usual, was reported from the barberry eradication area 
and certain surrounding states, Colorado, Ohio, Pennsylvania, South Dakota, 
as first coming from infected barberry bushes. In Colorado, Missouri, Ohio, 
Pennsylvenia, and Virginia, it was too late on wheat to do much damage. Data 
on first observation of stem rust infection are given in table 34. 


Weather relationships 


The relation between dry weather and barberry infection has already been 
mentioned. The amount of rainfall during the month preceding wheat harvest 
greatly influenced the amount of stem rust damage. In California, where much 
of the wheat crop was destroyed by rust, April, 1926, is recorded as the 
wettest (rainfall 3.48 in. above normal) and warmest April on record during 
the thirty years of keeping weather records. Very heavy rust losses were 
reported from Arizona, where much the same conditions prevailed as in California 
(April rainfall 2.25 in. above normal.) In the middle western states, with 
only two exceptions, Illinois and Michigan, the loss from stem rust was below 
the average. The rainfall during June throughout that section was far below 
the average, with only Illinois and ifichigan having a definite excess. 


Varietal Susceptibility 


In the following reports it must be taken into account that the sus-— 
ceptibility of any variety of wheat may vary in different sections, or even 
in the same section from year to year, because of the many biologic forms of 
stem rust which are scattered throughout the country. 


Varieties ismune Varieties very resistant 
Acme, Indiana Kota, Minnesota 
Buford, Indiana Peliss (Webster), 
Binkorn, Indiana Indians. 

Kubanka strain, 
Ind iana Varieties resistant 
Mindum, Indiana 
Vernal (emmer) Defiance, California, 
Indiana Mexico 


Karly Defiance, 
California 
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Varieties resistant (Cont'd) 


Ervan, California® Pacific Bluestem, 
Huron, Indiana Colorado 
Kanred, Kansas Quality, North Dakota 
Kota, lMorth Dakota, Resaca, Indiana 
Ce lifornia. Ruby, North Dakota 
Marquis, California4 Turkey Red, Colorado 
Norka, Indiana 
White Federation, Varieties very susceptible 
California? 
Marquis, Minnesota 
Varieties susceptible: _ : Preston, Minnesota 
Fae eres. Cee Ruby, Minnesota 
Agini, Indiana. 7 “White Spring Spelt, 
TiJinois +1, Indiana. ii PTS Indiana 


Marquis, North Dakota, 
Indiane, Colorado. 


Hotes: All reports from Indiana by E. B. Mains, from Colorado 
by L. W. Durréll, from Minnesota by the Section-of Plant Pathology, 
from Kensas by L, EB. Melchers, from Nevth Dakota by W. E. Brentzel. 


te) in phe Yaour Valley of Sonore, Mexico, A. W. Morrill reports 
that this variety stands up best under epidemic conditions. 


2, One of the most resistant. ——- W.,W. Mackie 

Some of the selections in Prof.. Mackie's nursery proved very 
resistant, the most resistant coming from Early Defiance crosses. 
Pusa No. 4 also transmits resistance in hybrids in a satisfactory 
degree. The classification nursery grown by Mr. Florell was nearly 
destroyed by rust, “ota, Kanred, and Erivan having less than 5 per cent 
infection. Most of the earlier Australian and Indian varieties also 
escaped rust. -—- J. A. Clark, Cereal Courier 18:142. June, 1926. 


3. Most resistant hard red varicty. —- L. E, Melchers. 
4. Was one of most resistant. -—— J. A. Clark. 
5. One of most resistant varieties. -—— I. W. Mackie 


Clark, Mertin, and Stakmen (4) reported in a report on the results of 
cooperative experiments conducted at 439 places in the United States and 
Canada, that the durum wheats were much more resistant es a class than the 
Nard red spring wheats. The varieties Pentad, Monad, Acme, and Nodak were 
the most resistant. Of the hard red spring wheats, Kota and a few hybrid 
wheats were much more resistent than Mercuis, and Marquis escaped rust slightly 
better than Power, Preston, and ‘aynes Bluestem. Except for the resistant var-— 
leties, the evérage rust infection on the common wheats inerezsec with the 
lateness of the average date of maturity of the varieties. Karly varieties 
evaded rust better than Marcuis. Two varicties of spring emmer that were 
tested werc nearly immune to rust. 
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Bo, 


estimated by colleborstors, 1926. 


Percentage: 


loss 


8 


) 
305 


Tab 
barberry a 


Dat 


—— 


On Barberr 
May 4 
May 4 
May 5 
May 5 
May 1 
June 

AST June 

On Wheat 
Febru 
April 
May 
May 4 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
July 
July 


States reporting 


: Arizona 

: Minnesota 

: Michigan 

: Wisconsin 

: North Dakota 

: South Dakota 

: Illinois, Iowa 
: Texas, Oklahoma 
: Ohio, Indiana, 


le 34 A 
nd wheat in 1926. 


e < Place 


y_ 3ushes: 


: Marion 

: Dayton 

: Jefferson 

: Marion Township 
5 00 see 
alt : Warren 
5 a 
ary 

‘a 

: vt 
O : Fayetteville 
7 : Columbus 
9 : Wells 
10 : Nevth Platte 
ai Grayville 
BLA OOM mae = nh Some mere 
aM : Fargo 
16 : Marshall 
168 § Dts, Hows 
24 North Freeman 
24 Shippensburg 
1 : Grand Traverse 


: Montrose 


Dates and places of 


it 


¢:Percentage: 


2083 
alte e 1 


Trace 


California:: 


County 


: Cole 

: Montgomery 
: Greene 

: Olmsted 

: Brookings 
: Warren 


Vashington 
: Cherokee 
: Faribault 


: Cass 

: Madison 

: Obs, OUTS 
: Sauk 

: Cumberland 


Estimated percentage loss from stem rust of wheat, as 


States reporting 


: New York, Pennsylvania 


Virginia, Montana. 


: Massachusetts, Maryland, 


West Virginia, North 
Carolina, Arkansas, 
Missouri, Nebraska, 
Kansas, Wyoming, 
Colorado, Idaho, 
Washington, Oregon. 


first observation of stem rust on 


dtate 
: Missouri 
: Ohio 
: Lowa 


: Minnesota 
South Dakota 

: Pennsylvania 

: North Dakota 


Severe infestation Yaqui Valley, eee Mexico. 
Davis 
Salt River eo 


: California 

Arizona 

: Arkansas 

: Kansas 

: Minnesota 
Nebraska 

s FTiisnois 

: South Dakota 
North Dakota 
North Carolina 

: Missouri 

: Wisconsin 

: Pennsylvania 

: Michigan 

: Colorado 
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demands barberry eradication, Illinois Agr. Exp. Sta. 
Cire, 308: 1-12. 1926. 


Drreli he. ‘We amdeise A. Lungren. Berberis fendleri, an 
Ao nnkte host of Puccinia graminis tritici. Phytopath. 


Abe 254-245. 19268 


Gonzales Fragoso, R. Las troyas' des los cereales. Bol. 
Bstae, Pat. Veg. lye Al SHS), pals )eler 


Henning, E. Annu Nagra ord om mojligheterna for en rationell 
utrotning av Berberisbusken. (A few more observations 
on the possibilitics of a rational system of eradication 
of barberry bushes.) Handtmannen , 9: 472-473, 1926. 


Hynes, H. J. Studies on the reaction to stem rust in a cross 
between Federation wheat and Khapli emmer, with notes 
on the fertility of the hybrid PPE Phytopath. 16: 
809-827. Nov. 1926. 


ice! T. Berberisutrotningen i Sverige. (Babberry 
eradication in Sweden.) Landtmannen 9: 412-413. 1926. 


Maxwell, I. and C, B. Wallace. Black rust in Scotland. Tram. 


Brit. Mycol. Soc. ll: 138-145. 1926. 


Newton, Margaret and Thorvaldur Johnson. Greenhouse experi- 
ments on the relative susceptibility of-spring wheat 
yarletics to seven Beta ie ae forms of wheat stem rust. 
Sci. Agr. Vicia oM lace! Lolp PROT bel Maks Ade 
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14. Newton, Margaret and Thorvaldur Zohnson. Physiologic forms 
of wheat stem rust in western Canada. Sci. Agr. 7: 
158-161. Jan. 1927. 


14. Reddy, W. F. Black stem rust situation in Michigan. Michigan 
Agr. Exp. Sta. Quart. Bull. 8: 148-151. Feb. 1926. 


15. Stakman, E, C. The wheat rust problem in the United States. 
Proc. Pan-Pacific Sci. Congr. 1923, 1: 88-96. 1924. 


16. Stekman, E, C. Methods of reducing losses from black stem 
rust of wheat. Proc. .Pan—Pacific. Sei... Congr. 1924, 


1: 132-136. 1924. 


17. Stakman, E. C. Present status of the black stem rust situation. 
“Northwestern Miller 145: 476. Feb. 3, 1926. : 


LEAF RUST CAUSED BY PUCCINIA TRITICINA ERIKS, | 


This major wheat disease has been reported from prectically every 
state. It is very destructive in the southeastern part of the country where 
the spring reinfall is usually heavy, moderately important in most of the 
states east of the Rocky Mount:sins, end practically negligible in the dry 
sections of the western states. Sce Mg. 14. 

In 1926 it <epparently ecsused « slightly lerger loss then in 1925. 
Losses reported are given in.Iable 445. It was unusually severe in 
Californie end Arizona. Concerning its occurrence in the southwestern part 
of the country, C. 0. Johnston, he 
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$s b Lhe scp rimealok, 1926 was one of extremes in leaf-rust 
infection.. An extremely jhe: vy infection .occurred in nursery 
scedings «t Denton, Texas. Northern Texes and southern Oklchoma 
experienced generally heavy infections. The amount of rust grad-— 
ually diminished to the northwerd.. Northern Oklahome and southern 
Xansas head 2 modcretce amount of leaf rust carly in the seeson, but 
very dry weather ripened the wheat carly and prevented any material 
increase. Ee stern, northern and northwestern Kensas had very 
light infections of lenf rust, which came in very Iste. Central 
Kansas had a moderete emount of rust, which came in very lete but 
increased rapidly until hot dry weather ripened the wheat." 


Concerning the southeastern and eestern perts of the United Stetes, 
eS, Mains sitetes« 


"The dry svring egein held lesf rust of wheat in eheck. At 
Tifton, Georgie, Prof... P. Bledsoe rcport-on Mey 20 thet meny of 
the verictics in the wheet nursery were dricd up meking notes on 
varietc1 differcnecs very difficult. Suseeptible verietics ct 
thet time, however, showcd a fairly heavy infection. At Experiment, 
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Georgia, leaf rust developed only to a slight extent on 
account of the dry weather. Dry weather also interfered with 
leaf rust development at Knoxville, Tennessec. On June 14, 
however, suSceptible varieties on low ground were moderrtely 
MSEC MOM UNL hem round mncry wilikstie Teak gust was. erident 
and wheat was ripening. At Marshall, North Cerolina, June 15, 
lcee Gust, Was) Saicly abundant On Ssusccpuible varieties in a 
wheat nursery in a creek Dottom, At Swennsnoa,. North Carolina, 
only a scattering of lecf rust was found on high ground. 

Prof. Lehman later reported a moderate infection :on:wheat in 
low spots. On the Arlington Ferm, Washington, D. C., June 17, 
E was,unable .to find:leaf ' rust except on one or. two. low 
spots. ay, 
"At Le Fayette, Indiane, there was a slight: amount of over- 
wintering of leaf rust. Although we had plenty of rain the 

rust developed slowly, possibly due to cool weather. By 

June 22 the most susceptible varictics showed a moderate 
infection. By July 6, a few deys before harvesting, these were 
fairly beayily infected. On spring wheat, which was planted 

very late on account of difficulty in preparing the ground, 

leaf rust hed a good opportunity to develop. By July oF 
susceptible varieties were 100 per cent rusted, and harvesting 
did not stert until July 23. 

"At Medison, Wisconsin, Dr. Dickson informed me that leaf 
rust also developeé very slowly this spring. On July 19, winter 
wheats were starting to ripen. At that time susceptible varieties 
were feirly heavily rusted. Spring whects at that time were still 
green and susceptible varieties showed 100 per cent lef rust." 


Im Indiane, Lowa, and Michigan, leaf rust was said to be more 
prevalent end destructive then for several yeers. 

At la Fayette, Indians, EB. B. Meins reported thet, “A slight amount 
of overwintering of leaf rust occurred," end R. E, Vaughan stated that in 
Wisconsin, "Leaf rust is present throughout the whole Vicaarn elle! Yaulisity 
became gencral in April in Crlifornia, in Mey as fer morth as Kentucky and 
Deleware, and during the first half of June as far north «os the Dakotas. 

Regarding injury, to wheat by leaf rust, E. B. Mains (2) states: 


"Leaf rust often has been considered as causing Jai ttle jor 
no loss in production. By « comperison of « number of series of 
rusted plents with rust-free plents in the greenhouse from 1922 
to 1925, it hes been found that under some conditions there is a 
considerable reduction in the seed developed by rusted plants. 
‘Whe extent of the reduction depends on the severity of the 
infection, the infection period, and verietr1 susceptibility. When 
susceptible varieties are heevily infected from the seedling state 
to maturity, little or no seed is produced. Severe infection 
from the beginning of heading to maturity has produced 15 to 25 
per cent reduction in seed formetion. It was found that the 
upper and lower sdikelets in the heads of rusted plants usually 
failed to develop seed. The middle spikelets produced fewer seeds 
due to the failure of the development of the central flowers. 
Blossoming starts in the outer flowers of the spikelets and the 
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middle spikelets of the head, progressing inwardly in the 
spikclet and up and down the head. While the first flowers to 
blossom in rusted plants are able to reccive sufficient material 
for the development of seed, the later blossoms are starved and 
fail to develop seed." 


Concerning varietal susceptibility collaborators report as follows: 


Immune varieties. -- Most durums, einkorn, and emmers, 
Indiana. 

Very resistant varieties. -- Durums in Minnesota; a strain of 
Fultz and Indiana Swamp in Indiana. 

Resistant varieties. -- Coker's Blue Stem, Purple Straw, and Red 
May in Arkansas; xXanred, Michikoff, and Purkoff in Indiana. 

Susceptible varieties. -- Forward, Fulcaster, Fultz, Leap, and 
Pennsylvania 44 in Pennsylvania; Fulcaster (strains of), Michigan amber, 
and Red Rock in Indiana; Kanred, Marquis, and Turkey Red in Colorado; 
Kota in Minnesota. 

Very susceptible varieties. -- Chul, Forward, Fulhio, Little Club, 
and Trumbul in Indiana; Defiance in Colorado; Red Rock in Pennsylvania. 

(All reports from Colorado by L. W. Durrell; from Arkinsas ind 
Minnesota by the respective Department of Plant P.thology; from Indiana 
by E. B. Mains; and from Pennsylvania by R. S. hirby). 

On.account of the occurrence of biologic forms of leaf rust, a 
single variety may exhibit different degrces of susceptibility when grown 
where different forms of the rust occur. This may account for the apparent 
discrepancies in the preceding statement. 

Ha Bs Moinge, (3) found that resistance to leaf rust is not limited 
to a small group of closely related or similar varieties cf the hosts 
of the rusts studied, but often is present in varieties of yuite diverse 
types. Resistince to the leaf rust of wheat has been found in the 
durum, emmer, spelt, poulard, polish einkorn, ind common types, the 
club wheats being the only major group in which it hs not so far been 
discovered although club types hive been bred which are resistant. In 
the common whents, resistance hag been found in certsin str.ins of such 
diverse groups ag are represented by the varieties Bobs, Fultz, hsofod, 
Reseca, Democrat, Gladden, Valley, Fulcaster, Hussar, Pesterboden, Turkey , 
Kanred, Dixon, Imperial Amber, Norka, Mediterranean, and Webster, including 
Winter and spring, bearded and beardless, hard and soft, and white and 
red-sceded types. 


Control 


See discussion on the control of this disease by dusting at the 
start of this section. 
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Table 35 . Percentage losses from leaf rust of wheat as estimated by 
collaborators, 1926. 


Percentage: ::Percentaze: 
loss : States reporting Hid loss 5 States reporting 
6 : Towa a2 9 braee : Massachusetts, Delaware 
5 : Indiana ei ais Virginia, West Virginia 
2 > Michigan Sob fhe : Kentucky, Tennessee, 
il : New York, South : : North Carolina, Arkansas, 
Carolina, Texas, = : Chio, Minnesota, 
: Tliinois, Wisconsin as : North Dakota, South 
0.5 : New Jersey, 2 : Dakota, Nebraska, 
: Pennsylvania, ES : Kansas, Montana, 
2°, Maryland? aa : Idaho, 
: Arizona, Oregon. - : Washington. 


Recent literature: 


Is Alden ebiuits i ycetddt beh study of Fuccinia triticina 
physiologié form 11 on Little Club wheat. Jour. Agr. 
Res. 34: 201-222. Aug. 1, 1926. 


2. Mains, EB. B. The effect of leaf-rust, Puccinia triticina, 
on the seed production of wheat. (Abstract). Phytopath. 
17: AO. 1927. 


3. Mains, BE. B. Studies in rust resistance. Jour. Heredity ay 
413-325. Sept. 1926. 


4. Mains, E. B., C. BE. Leighty, and C. 0. Johnston. Inheritance 
of resistance to leaf rust, Pucdinia triticina, in 
crosses of common wheat. Jour. Agr. Res. 32: 931-972. 


1926. 


h. Mains, E. Be, and Beowsedaekson. Physiologic specialization 
in the leaf rust of wheat, Puccinia triticina Brikss. 


Q 


Phytopath. 16: @9-120. 1926. 


STRIPE RUST CAUSED BY PUCCINIA GLUMARUM (SCHM.) ERIK & HENN. 


Stripe rust has been found in seven western states, California, 
Arizona, Utah, Oregon, Idaho, Montana, and Washington, since it was first 
observed in the United States in 1915. It is most prevalent in the” Pacific 
Coast States and Idaho, but is of minor importance and seldom causes over a 
trace of loss. 

In 1926 D. E. Stevens reported that in Idaho, (Cereal Courier 18: :117- 
May 20, 1926). "Stripe rust is more prevalent this vear than it has been 
since 1917. Some varieties in the nursery already show 100 per cent infection. 
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| Of the wheats in the varietal experiment Federation is the only one so 
far showing a very heavy infection." In Montana, H. EH. Morris reported 
that stripe rust was present in the usual small amounts and in California, 
W. W. Mackie found less stripe rust than last year or the average year. 
Stripe rust is known to overwinter, at least in Idaho, as mycelium 
in the tissue of its hosts, and becomes plentiful before harvest. It 
is usually most prevalent during years having heavy spring rainfall. This 
was true in Idaho this year as shown by C. W. Hungerford's statement that, 
"The wet-weather in early June favored infection while later dry weather 
ehecked it." . 
The wheat variety Velvet Chaff was observed to be severely infected 
in Montana by H. #. Morris. 


— 
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Recent literature: 


1. Kharbush (S.) Recherches cytologiques sur blds parasités 
par Puccinia glumarum. Rev. Fath. Vég. 13: 92-110. 
1926. : 


SCAB CAUSED BY GIBBERELLA SAUBINETII (MONT. SACC. 


| Scab Bas been reported from all Eastern wheat growing states. It 
its generally absent in the western states. During the past nine years it 
has been estimated to have caused the third largest loss in the United 

States of any disease attacking wheat, being exceeded only by stem rust 

and bunt. In certain sections like the Ohio and Upper Mississippi Valleys, 
and the Middle Atlantic Coast States it is very prevalent and destructive, 
often being responsible for a larger loss than any other disease. (See 
figures 5 and 15 ). “Scab epithytotics are so dependent on weather 
conditions that the loss may be negligible during one year and most important 
the next, as for example in 1918 and 1919, when the average percentage losses 
were 0.4 and 5.27 respectively. 

In 1946 practically llde oni) aulais twenty-five states sending in estimates, 
With the exception of New York, reported that scab was less prevalent than 
an 1925 or in an average year. Estimates of losses for 1926 are given 
in table 36. 

The unusually small amount of seab in 1926 was attributed by most 
Collaborators to the lack of favorable weather for infection and spread. 
There were no long periods of rainy weather between heading and maturity of 
the wheat such as are required for scab development. 

Dickson (2) in Wisconsin found that the seedling blight stage of this 
disease is greatly influenced by the soil temperature. Seedling blight was 
Controlled by planting wheat in soil having a temperature as low as 46°F. 

But 21 per cent of the plants were killed at soil temperatures of 53°F. The 
Percentage of blighted plants increased with an increase in the temperature 
up to 81°F. at which point about 60 per cent of the seedlings were killed. 

Six years of careful study on varietal susceptibility in Minnesota 
has been reported on recently by Christensen and Stakman (1). 
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For several years it has been recognized that one important control 
measure is to so arrange the farm rotations as bo avoid following corn with 
wheat. In 1926 reports from three states, Ohio, North Dakota, and Pennsylvania 
were to the effect that scab is invariably much worse when wheat comes after 
corn in the rotation. 

Coneerning seedling blight, Dickson (4) states that in Wisconsint 
"Seeding made later than April 20, when the soil temperature was above AOC? .5 
blighted badly resulting in poor stand and low yields." He says also that 
scabbed cecd should be treated for thirty minutes in a .5 per cent solution 
of Uspulun, Semesan, or Germisan. 


Table 46 . Percentage loss from scab of wheat, as estimated by 
collaborators in 1926. Figures in parenthesss are maximum percentage 
infection observed in 2 single field. 


Percentage: ::Percentage: 

loss : States reporting .” “= Loss : States reporting 

ale : New York, North oes wipes - er » West Virginia 
3) Carrow: ee : Chio, indiana, 

O55 : Pennsylvania, Illinois ue : Michigan, Wisconsin, 
: North Dakota. 23 : Minnesota, Zowa (20), 

0.4 : Maryland 2: : Missouri (0.5) 

0.4 


: New Jersey of : South Dakota. 


Recent literature: 


1. “Christensen, J. Jd. and Stalaian, BE. €. Susceptisa biadaay, of 
wheat varieties and hybrids tc wheat scab in 
Minnesota. (Abstract) Phytopath. 17: 40-41. Jan. 
1927. 


Ze Dickson, J. G. Making weather to order for the study of 
grain diseases. Wisconsin Agr. Exp. Sta. Bul. 479: 


3-36. Jan. 1926. 
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ERGOT CAUSED BY CLAVICEPS PURPUREA (FR-) TUL. 


Ergot has been reported on wheat from most of the Middle Atlantic 
and Middle West States and from Arizona. It rarely causes appreciable 
damage. The greatest logs occurs in the hard spring wheat sections of 
the Dakotas and Minnesota. In 1926 the loss from ergot was negligible, 
with the following four states reporting its presence - indiana, Wisconsin, 
Minnesota and Narth Dakota. In North Dakota it was too dry in June for 
germinaticn cf the sclerotia, according to Brentzel. Duram wheats are in 
general more susceptible than the common spring and winter varieties. The 
variety Monad was said to be very susceptible in North Dakota. 


ANTHRACNOSE CAUSED BY COLLETOTRICHUM GRAMINICOIUM (CES.) WLS. 


Anthracnose has been reported from all the states east of the 
Great Plains with the possible exception of Michigan, Missouri, Florida, 
North Carolina, West Virginia, and the New England states. It is most 
prevalent in the Ohio Valley and Middle Atlantic states. Except in Ohio, 
Pennsylvania, and Virginia, it appears to be of minor importance. In Ohio, 
it has been reported during the past nine years as one of the most des- 
tructive diseases in the state, while in Pennsylvania and Virginia it has 
often been ranked as of major importance. 

In 1926 collaborators' estimates of losses are: 0.45 per cent in 
New York and Ohio, 0.4 per cent in Pennsylvania, and a trace in Indiana, 
Virginia, Illinois, Wisconsin, and Iowa. 

Tehon reported that Fultz appears to be resistant while Turkey and 
Kanred are susceptible in Illinois. 


GLUME BLOTCH CAUSED BY SEPTORIA NODORUM BERK‘ 


Glume blotch has been reported from most states east of the Rocky 
Mountains and from California and Oregon. It seems to be most prevaient in 
New York and Pennsylvania and south of the Ohio River. The disease is 
favored by excessive rainfall between heading and maturity and attains 
epiphytotic proportions only under such conditions. In 1926 glume blotch 
was about as prevalent as in 1925 or in an average year, judging from reports 
from 26 states. Losses reported by collaborators were 1 per cent in New 
York (15) and Pennsylvania, (80), 0.5 per cent in Maryland, and.a trace in 
West Virginia, Arkansas, Ohio, Illinois (5), Wisconsin, Lowa, and Minnesota. 
The figures in parentheses indicate the maximum percentage of infection 
found in any one field. Under Illinois conditions, Tehon reported that 
Fulcaster, Fultz, and Valley were resistant, While Turkey and Kanred were 
slightly susceptible. In Pennsylvania, Nirby observed Velvet Chaff to be 
much more susceptible than varieties like Leap and Forward. 
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some of the reports of collaborators follow: 


Pennsylvania: Glume blotch was more prevalent than in 
1926. It was observed to be shriveling the kernels in the 
infected spikelets to a greater exten than usual. From 10 to 
O per cent of the spikelets were tae a found to be infected. 
Kirby). * 


West Virginia: Slight amount in most fields, no 
apparent importance. (Sherwood) . 


Arkansas: tess noted than in last nine years, (Dept. 
Plant Path.) 


Ohio: This disease is quite general in northern Vhio and 
is causing quite a distinct loss. dn some of the fields in 
which we have made definite counts it will cause a reduction in 
yield of about 12 per cent. (H. CG. Young). 


Tllinois: The fungus has hitherto been known in Illinois 
only as the cause of rare cases of glume blotch. -It has been 
found recently in Schuyler and McDonough Counties in considerable 
abundance on several varieties, attacxing the topmost nodes. The 
wheat there is now cut and the heads on diseased stalks generally 
show poorer grain and fewer filled spikelets. (Tehon). 


SPECKLED LEAF BLOTCH CAUSED BY SEPTORIA TRITICI DESM. 


Speckled leaf blotch is common but of slight importance in most of 
the states east of the Rocky Mountains. In the Far West it has only been 
'Yeported to the Survey from California, Colorado, and Idaho. In 1926, 
reports from 27 states indicated that leaf blotch was slightly less 
Prevalent than in 1925, and considerably less prevalent than usual. The 
small amount was attributed by several collaborators to the dry spring. 
The losses estimated were 0.5 per cent in Maryland, 0.1 per cent in Illinois, 
Considerable in California, and & trace in New York, Pennsylvania, Wigconsin, 
Minnesota, Colorado, and Idaho. 


-Illinois: Found rarely in the south, commonly in the 
central counties, and not at all in the north. (Tehon). 


Colorado: Found in seedling stage, little damage. (Durrell). 


California: ha is common in all wheat fields, 
especially in the northern portion of the state, and has in many 
instances caused considerable damage from early leaf pruning. 
(Mackie). 


Wheat ='Blaek Ghatts Bacal Glue Het 
BLACK CHAFF CAUSED BY BACTERIUM TRANSIUCENS UNDUJLOSUM SMITH, JONES, @ REDDY. 


Black chaff is most frequently reported from the Great Plains 
area and the Missouri River Valley States. It has been found only 
occassionally east of the Mississippi River. It is usually not considered 
to be of much importance, causing on the average less than one per cent 
loss cven in such states as Kansas, North Dakota, South Dakota, and Idaho 
where it is most prevalent. In 1926 it was less prevalent than in 1925 or 
in an average year, as the collaborators all reported less than last year 
and all but two reported less than in an average year. Dry weather was 
generally given as the cause for this marked decrease in prevalence. 
Melchers in Kansas has pointed out that moderately high temperatures 
(above 60°F.) are most favorable for the disease and that in order to have 
an epiphytotic of black chaff it is necessary to have excessive moisture 
almost continuously between the emergence of the wheat heads and the dough 
state. In North Dakota it was estimated to have caused a 0.5 per cent loss, 
in Montana 1 per cent, and in Minnesota, Iowa, Missouri, South Dakota, and 
Colorado collaborators report only a trace of loss. The highest infection 
reported was 5 per cent, observed in a field in North Dakota. 

In North Dakota, Brentzel has found Kota to be more SuSeer atte to 
this disease than Meseepaeues and Ruby . 


Recent literature: 


1. Smith, Erwin F. Black chaff of wheat in Russia. Science 
Me Se Ops 05—s07« Mare 195 192Gb. 

The author had suspected that black chaff was 
introduced from Russia, since it was not observed in 
this country until after numerous importations of 
Russian wheat. Janczewsky now reports that black chaff 
occurs in Russia. He found it in wheat collected in 
1910 in the Province of Mohilew and in 1916 in Poltawa; 
and it was observed in many localities in Russia in 1924. 


BASAL GLUME ROT CAUSED BY BACTERIUM ATROFACISNS McC. 


In general basal glume rot is of minor importance, seldom causing 
over a trace of loss. Prior te 1926 it was reported only from New York, 
Pennsylvania, Iowa, Missouri, Arkansas, North Dakota, Nebraska, Kansas, 
Oklahoma, and Montana. In 1926 Tehon reported it to the Plant Disease 
Survey for the first time from Illinois where it was found June 22 at 
Lovington. It was estimated to cause only a trace of loss and the highest 
infection found was only 1.1 per cent. Tehon considered Kanred, Fulcaster, 
Turkey and Fultz susceptible. The only other report was from Pennsylvania, 
where the disease was found in the northwestern section of the state, causing 
only a trace of loss and not occurring in amounts greater than 4 per cent in 
any one field. 


ie 1926. 
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Wheat - Powdery Mildew 
POWDERY MZLDEW CAUSED BY ERYSIPHE GRAMINIS DC. 


Powdery mildew is prevalent in most of the northeastern quarter of the 
country, and hag been reported from many of the western states. In general 
it is of only minor importance. During most years only one or two states 
report more than a trace of loss and the maxiftum loss reported to the 
purvey 2S 2)per cent from Pennsylvania in 192A. The disease is most 
troublesome in New York, Pennsylvania, and Maryland, but even in these 
Steaces the average Loss*is only a fraction of one per cent. invother 
sections of the country the loss is negligible, with the disease occurring 
only in low places in fields where the wheat stands thick or is lodged. 
Powdery mildew requires considerable wet-weather for its best development 
and this is apparently the reason why Bile! destructive attacks are limited to 
the humid ge Coast States: 

In 1926, of reports from 25: states there were 6, the moet prominent 
Of which were Arkansas, Colorade and Arizona, which indicated an increase in 
the amount of mildew over 1925, and two which showed a slight decrease. The 
Others stite that there scemed to be rbout the average amount. Collaborators! 
estimates of losses in 1926 were! 1 per cent, New York: \0. 5). and Arizona 
(trace); 0.5 per cent, Pennsylvania (0.6): 0.3 per cent, Maryland (0.1): and 
& trace cach in Texas, Ohio, Wisconsin, Minnesota, Nebraska, Montana, and 
Coloradc. The figures in Parentheses are the average percentage loss from 
1918 to 1926. Heavy spring rains probably explain the unusually large loss 
in Arizona, where the disease does not often occur. 

The varicty Little Club: was reported as very susceptible in Idaho and 
Kentucky. The Department of Plant Pathology of the. New Jersey Ag rricultural 
Experiment Station submitted the ne data from observations made in 


Very resistant varietics: Fulcaster, hanred, Four-Row 
Fultz, Rod Row, Dawson's Golden Chaff, Pennsylvania 44. 


Resistant varictics: China, Red Wave, Kentucky 2-50, 
ee ve eres 3 
Missouri Blue Stem, Lancaster-Fulcaster, Gladden. 


Susceptible varieties: Red Rock, Leaps Prolific, Foward, 
teereilve Froliri¢e, Kentucky R-A7, Fultz, Leaps Prolific N-l2, 


Very susceptible varieties: Shepherd, Ashlind, Purple 
Straw, Chio 127. 


iu Pennsylvania, surveys of Piclds and varietal plots by R. 5. “irby 
gave the following percentages cf infection. 


Vietiale ty: |). No. fields Percentage 
surveyed i }aate citation 
Pennsylvania 44 68 nL 
Forward Zo) Hs, AREA : 
ies eta 36 20k 
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TAKE-ALL CAUSED BY OPHIOBOLUS GRAMINIS SACC. 


Since its appearance in America, take-all has been reported from 
Arkansas, California, Indiana, Kansas, Maryland, New York, North Carolina, 
Oregon, Tennessec, Virginia, and. Washington, and from the previnces of 
Saskatchewan and Alberta, Oznada. In 1926, L. BE. Melchers summarized the 
Kansas situation thus: "Foct-rots and especially. take-all were not common in 
Kansas in 1926. Only a few ficlds in thoseccunties that had a normal rainfall 
showed some foct=rot. A dry spring very evidently had a marked influence in 
suppressing foout-rct damage. Many fields kncwn tc have. scil infestaticn shcwed 
no disease." H. P. Barss stated that in Oregon, "The disease was severe in a 
Lane County ficld of winter whcat. on ground that had been summer fallcwed 
after clover scd had been turned dcwn. Other reports were reccived alsc." 
an New York, M. F. Barrus reported that take-all was lceal in distribution, 
and caused a 0.1 per cent reducticn in yield with a maximum infecticn of 1 
per cent. in California, acecrding tc W. W. Mackie, “Take=all was less 
prevalent than usual. It was cbserved te cause the greatest injury in April 
when the wheat started tc head. . The variety Hard Federation showed mest damage." 


Recent literature; - 


1. . Frazer, W. P., Russell, R. C., and P. M. Simmcnds. The take-all 
disease im Canada. (Abstract) Phytcpath. .16: 80-81. 1926. 


2. Jenes, 8. G. Tho develcpment cf the pcerithecium cf 
Ophicbolus graminis, Sacc. Ann. Bet. 40: 607-629, 
July 1926. 


Parisct.. Le pietin du ble. - Comptes rendu Acad. Agric. France, 
12: 565-569. 1926. 


Qi 


A. Petri, L. Osservazicni sul ‘mal del picde' del frumento 
(Observaticns cn 'fcoct-ret' cf wheat.) Boll. R. Staz. 
Pat.’ Veg, 6: 174-178. 1920. 


HELMINTHOSPORIUM BLIGHT CAUSED BY HELMINTHOSPORIUM SATIVUM PAM., KING, & Bak, 


Helminthcespcrium sativum causes primarily a foct and rect rect, but 
it may also attack all other parts of the plant. It is most prevalent in 
the Great Plains, Middle Western, and Middle Atlantic states. It has been 
reported at times as unimportant in other states scattered throughout the 
country. The disease has caused the largest loss in North Dakota, where 
the reduction in yield varies in different years from 0.5 to 10 per cent. 

In 1926 reports from collaborators in twenty-two states indicate that 
it was slightly more prevalent than in 1925, but of about the same prevalence 
as usual. Collaborators' estimates of percentage reduction in yield are, 1.5 
per cent, North Dakota, 0.5 per cent, New York and Kansas, 0.4 per cent, 
Pennsylvania, trace ix Maryland, West Virginia, Virginia, Wisconsin, Minnesota, 
Mississippi, Idaho and California, 
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Wheat - Helminthosporium blight: Nematode: 
Other Diseases and Injuries. 


In North Dakota, Bréntzel observed that there was more foot rot than 
head and grain infection and that damage caused was apparently less severe. 
than the average. 

In Pennsylvania, Kirby reported that although Helminthosporium blight 
was seldom found except where wheat followed wheat or oats, under these 
conditions it often caused losses of 10 to 20 per cent. 

The variety Pennsylvinia AA was reported.ixs resistant, and Forward, 
heap, Fulcaster, and Longterry Red as susceptible, in Pennsylvania. 
Brentzel found Monad and fubanka to be very susceptible in North Dakota. 


NEMATODE,. TYLENCHUS TRITICZ (STEIN.)- BAST.. 


The wheat nematode has been reported from the Eastern states of 
Maryland, Virginia, Viest Virginia, North Carolina, South Carolina and Georgia, 
and the western states of California and Arizona. This can be considered as 
One of the minor diseases since in no state have the losses aggregated over 
a trace, except locally. Nematode was definitely reported with specimens 
for the first time from Maryland in 1926. R. A. Jchle and F. W. Oldenburg 
found a single head of infected wheat in Howard County and subsequently a 
survey by these men and members of the Office of Cereal Crops and Diseases 
revealed traces on a few farms in Montgomery Come in Virginia, the 
nematode disease was found in two fields in 1926, one field in Loudoun 
County had 5 per cent infestation and one in Fluvanna County 14 per cent, 
according to Fromme and Godkin. In West Virginia, Sherwood reported. that: 
"Only local areas were affected in the eastern mountain section bordering 
Virginia." 


Recent literature: 


1, MeConnell, H. S. Ext. Service, Univ. Maryland Circ. 59: 4 pp. 
Jan. 1926. 


OTHER DISEASES AND iNJURIES. 


Cladosporium herbarum (Pers.) Lk., sooty mold, caused some damage in 
Colorado. (Le Clerg). 


Epicoccum glumarum Daniels, glume smudge. Traces found in fields in 
Champaign and Randolph Counties, Illinois, on June 26, when the wheat was in 
the dough stage. This is the first report of this disease from Illinois. 
(Tehon}y 
Buca un sp., Pink rot, was reported from California. it oceurred 
ir. all pote of the state and was about as prevalent as in 1925, when it 
Caused about 4 per cent loss. It caused the death of the wheat plants in all 
stages. (Mackic). 


Vheat - Other Yiseases and Injuries 


Heterodera schachtii Schmidt, Rematode From Saskatchewan, Canada, 

R. C. Russell rcported that in the spring of 1926 the sugar beet nematode, 
Heterodera schachtii, was found occurring in four widely separated fields of 
wheat in the “umboldt district. The nomatodcs were present on the secondary, 
as well as the primary roots. This nematode has net been reported on wheat 
in the United States so far as is known: 

Hormodendrum cladosporioides Sacc., sooty mold, was more prevalent than 
usual in California (Nackic). 

sclorotium rhizodts, Auers., foot-rot. This disease, which was previously 
reported in 1922, occurred in Idsho again in 1920. According to Hungerford, 
June 1, "A scvere infection of the Sclerotium discase on wheat has again 
been reported this spring. .A survey of.this section revciled the fact 
that over 75 per cent of the winter wheat in parts of Fremont and: Teton 
Counties had to be resown tc spring wheat due to this diseise. It was also 
noted that early sown wheat suffered the most. Ficlds sown after September 
1h. showed little injury, while many carly sown ficlds were a tctal Joss." 
Pape (4%), writing in Germiny, stitcs that, judging from Hungerford's 
description of the diseuse (Phytopath. 13: 463-404. 1923), the causal fungus 
is possibly Typhula graminum. 

Crinkle joint, cause unknown, his been observed in northeastern 
Montana for the pist threc years. In 1926 it was quite serious in seme 
fields of Marquis wheat in Vallcy and.Danicls Counties, iffecting between a 
trace and 10 per cent cf wheat st.lks. The breiking of the stems is probably 
due to wind pressure or.hail and.the bending of the jcints above the. break is 
a normal phencmenon. (P. A. Ycung). 

Distortion cf whext heads, cnuse unknewn, was found in Califernia 
and Oregons,.3n Oregon 2s bigh .¢ 40 per cent, ct the, wheat heads in a faeld 
of White Winter wheat were affectcd. (R. J. Haskell). 

Purple leaf spot, cause unincwn. A trace was observed in one field 
of Fulcaster wheat in Clinton Ccunty, Misscuri. (Archer). 

Root rots, crusc undetermined. In Wisccnsin an unknown fect ret 
caused very slight losses at Madiscn. (Vaughan). Unknewn foct rets 
(Fusarium, Helminthespcrium, cte.). caused a 1 por cent less in Minnesota. 
(Sect. Pl. Path). dn Kansas the high temperatures and drcught undcubtedly 
held foot rcts in check s that there Was cnly a trace of icss. (Melchers). 
A fect rct (apparcntly caused by Fusarium sp.) was found at State Ccllege, 
Pennsylvania, cn June 16, causing a slight Icss in some cf the ccllege 
breeding plcts. (Airby). Scattered cecurrences cf fcct rots cf unkncwn 
cause, and cf slight impcrtance were reported in Mcntana and Idzhe. 

Stripe, cause unkn wn. Traces were repcrted frcem Pennsylvania and 
Tllincis. Tchen in Illincis cbserved less stripe cn Fulcaster and Fultz 
than cn Kanred. 


Recent literature cn misecllanec us diseases cf wheat. 


le  Jtnes, Js BS. and G@. A. Mvpehetiv “ihe G.uase ane echeres 
cf yell:w berry in Turkey wheat grewn under dry- 
farming cnditicnes. dJcur. Agr. Res. a5 281-292. 
AUB. Le IOP. 
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Wheat - Other Diseases and Injuries 
Rye - Stem Rust : Leaf Rust 


2. Neble, R. J. Downy. mildew of wheat. ‘Sclerospora™ 
macrespcra, Sacc. Agr. Gaz..New South Wales 37: 
20/=200% Mar. 1, 1920. 


3. Pape, H. Die Sclerctium-Krankheit der Wiesengraser, 
insbescndere des Rchrglanzgrases. Jillus. “andw. 
Zeit. 46: 295-296. June A, 1926. 


Ay gpartord, We J. CMe diseases cf wheal crops and their 
treatments. Dept. Agr. Scuth Australia. Bul. 190: 
1-16. 1925. 


he. Webb, Rcbert.W.'. Certiin factcrs influencing the develcp- 
ment cf the mcsaic disease in winter wheat. (abstract). 
Phycaeatine Is Ale Jan. 19274 
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STEM RUST CAUSED BY PUCCINIA GRAMINIS PERS. 


In 1926 stem rust cf rye caused a smaller l:sse than in any previous 
year cn reccrd. A trace was reperted frem Massachusetts, Pennsylvania, 
Maryland, Gecrgia, Texas, Michigan, Wisccnsin, Minnescta, Nerth Dakcta, 
Scuth Dakota, Nebraska, Cclcradc, and Califirnia and 0.5 per cent from 
Connecticut. This decrease in injury apparently was due tc the unfavcrable, 
het dry weather which prevailed during the maturity cf the rye crop, and 
to the eradicaticn ¢f the barberry bushes in many secticns. Both Califcrnia 
and Wasecnsin reprrt fields with 100 per cent infectitn, but the rust 
apparently camc late and did little damage. The dates «f carlicst 
appearances as repcrted by ccllabcratcre were, April, Sacramentc, Califcrnia; 
June 14, Madiscn, Wise:nsin; June 18, Lake City, Minnescta; July 10, Fort 
O@cTlins,s0cicrade; and July 28, Claricn Ccunty, Pennsylvania. 

fw< selecticns frem the variety Abruzzes shcwed high resistance to 
stem rust, leaf rust, and pcwdery mildew acccrding tc Mains (ie 


Recent literature: 


| Eeogtiins, His Bs Rye resistant te leaf rust, stem rust, and 
| . ,powdery mildew: Jcur. Agr, Res. 42: 201-221. 1926. 


LEAF RUST CAUSED BY PUCCINGS& DISPERSA ERIKS. 


. 

| 

| During the past year leaf rust apparently caused abcut cne-third less 

icss than it did during 1925. Losses repcrted by collaborators were i per 
Cent in New Jersey and Maryland, 0.5 per cent in Pennsylvinia, 0.2 per cent 
an indiana and Tllin‘ is, 0.1 per cent in Ge. rgia, and traces in Connecticut, 
New York, Virginia, Kentucky, Florida, Mississippi, Michigan, Wisconsin, Iowa, 
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Rye — Leaf Rust: Ergot: Anthracnose. 


Nebraska, Kansas, Oregcen, and Califernia. The lack of prevalence of this 
rust was due t: the gencrally dry, cvucl spring which retarded the devel: pment 
and spread cf the fungus. R. 5. Vaughan reported overwintering cf the rust 
in Wisc: nsin, and stated that it was found in April as sccn as the plants 
started after snew was melted. arn 


Recent literature: 


Ll Weincs. BE. B. Studics in rust resistance. Jcur. Heredity 17: 
313-325. Sept. 1926. 


2 Mains, E.~B». .Rye. resistant, to. leaf rust, stem rust, and 
pewdery mildew. Jcur. Agr. Res. 32: 201-221. 1926. 


ERGOT G\USED BY GLAVICEPS PURPUREA (FR.) TUL. 


Ergot is fcund in nearly every state where rye is. griwn. In 1926 the 
ices due tc it was largely c:nfined tc the principal rye grcwing states, 
and was slightly abcve the average, such as cecurred last year, but still 
ecnsiderably; liwer than that «caused in years cf£f.severe erget, as fer 
examp loi! 192A.. in) Tidan,is,, Tehon writes that abundant infeeticn cf 
rye cften cecurred when it was mixed in wheat. In Michigan Nelscn states 
that there was apparently mre cf this disease than fcr several years, 
while in Wisc: nsin,. Vaughan based estimates cf mre less than usual cn 
statements, «f, millers. The percentage lisses as estimated by ec Vlabcraters 
Memes sper cent, Michagan: 1.5 per cent Wisecnsins ££ jeer cenL, Ncrm 
Dakc ta and Scuth Dakcta;...L per cent, Indiana; and trace, Massachusetts, 
New Yerk, New Jersey, Pennsylvania, Ohic, Illincis, Minnescta, Icwa, and 
Nebraska. 


ANTHRACNOSE CAUSED BY COLLETOTRICHUM GRAMINZCOLUM (CES.) ¥ILS. 


In general anthracnise was reported as being less destructive than 
in 1925. In Pennsylvania, where the disease was abcut cne~third less 
prevalent).than usual,«it still,cawscd a greater Ices than eny cther two 
rye diseasés; taken tegether. Phe losses were estimated as fcllcws: A 
per cent, Misscuri; 2 per cent, Pennsylvanin and Mississippi; .5 per cent, 


Wisecnsin; and .1l per cent, Indiana. As high as 85 per cent infecticn 
was cbserved in a, back yard.pateh of .rye.in Misscuri. Other maximum percent 


ages nected were 25 in Pennsylviniia and 15 in Mississippi. 
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Rye - Stem Smut: Loose Smut: Scab 
Powdery Mildew. 


STEM SMUT CAUSED BY UROCYSTIS OCCULTA (WALLR.) RABH. 


| This smut is largely ccnfined tc the north central and eastern parts 
cf the United States, but has been reported frcm as far west as Arizcna and 
Be Edehc. It is nct as destructive as many cf the cther smuts attacking 
cereals, since it has never been reported ag causing over one and one-half 
per cent 1liss in any state. In 1926, when cnly four states reported its 
cecurrence, the lcss was several tithes smaller than fcr any other year cn 
reecrd. The estimated lcsses were: Pennsylvania 0.6 per cent, and 
Connecticut, Michigan and Minnescta each a trace. 


LOOSE SMUT CAUSED BY USTILAGO TRITICZ (PERS) ROSTR. 


No reports cf this smut were received this year. Previcusly it 
has been reperted frcm nine states, in nene of which was it prevalent 
encugh t: be ccnsidered cf eccncmic impcrtance. 


SCAB CAUSED BY GIBBERELLA SAUBINETII (MONT.) SACC. 


The head blight, cr scab, of rye was cbserved in 1926 in the fcllww- 
ing five states; Maryland, Tennessee, Indiana, Wisc.nsin, and Icwa. It was 
repcrted as net reducing the yicld in any of these states, but in Wisccnsin, 
Vaughan reported a tw. per cent 1:ss'in grade. The greater loss in 
Wisecnsin was due to rains ecming befcre harvest in contrast tc subncrmal 
Goapeall ian mest cf the cther states. 


Recent literature: 


1. Dounin, M. The fusariosis of cereal crops in European 
Russia in 1923. Phytcpath. 16: 305-300. 1926. 


2. ,pchaffnit, BH. and A. Volk. Ueber die Reggenfusaricse 
und ihre BekAmpfung durch die 'Trockenbeize.* 
Zeitsechr. Pflanzenkrankh. 46: 42-52. 1926. 


POWDERY MILDEW CAUSED BY ERYSIPHE GRAMINIS DC. 


Powdery mildew was cbserved in Ocnnecticut, Now York, Pennsylvania and 
Maryland, Indiana, Wisecnsin, and Califcrnia. The rathor dry spring scemed 
tc retard its devel:pment sc that it did nct cause any appreciable damage. 

In the Hast, the mildew caused mst cf its damage in the spring, but in 
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Rye ~ Powdery Mildew: Other Diseascs. 
Barley 


Wisconsin, Vaughan reports that it is a fall problem of minor importance. 
Mains (1) has reported on two rye selections from the Abruzzes 
variety which showed high resistance to powdery mildew. 


Recent literature: 


1. Mains, E. B. Rye resistant to leaf rust, stem rust and 
powdery mildew. Journ. Agr. Res. 42: 201-221. 1926. 


OTHER DISEASES. 


Helminthosporium sativum Pam., King, & Bak., leafspot. Traces of 
this disease occurred in Pennsylvania and California. in Pennsylvania it 
was. general while in California it was reported only from one locality. in 
Minnesota a species of Helminthosporium was reported as causing considerable 
root rot in some sandy regions in.Anoka and Isanti Counties. 

Hormodendrum cladosporioides Sacc. in California it caused 
considerable damage in the rye growing districts along the coast and in the 
ereat interior valleys. (Mackic). 

Rhynchosporium secalis (Oud. ) Davis, scald. In Illinois L. R. Tehon 
saw a field of rye having a 60 per cent infection of what appeared to be 
Rhynchosporium blight. 

Septoria secalis Prill. & Delacr. A leaf spot, apparently caused by 
Septoria, was reported from Jacksonville, Illinois, by L. R. Tehon. 

Stripe of rveleaves, cause unknown. L. R. Tcehon ‘states, “This disease, 
reported for the first time from Illinois, ‘is. the same’'in all outward 
appearances with the stripe disease of wheat." 


BR Oe € 


Judging from the estimates of collaborators for the past cight 
years, the barley crop annusiiy suffers a loss from diseases ranging from 
about 4 per cent to 11 per cent of the crop with an ‘average of nearly 6 per 
cent. Covered smut iS apparently the most important discase with an 
average loss of 1.45 per cent. Then follow, in order of importangg, 
stripe, (1.13 per cent), stem rust (1.12 per cent), loose smt, (0.77 per 
cent), and leaf rust, (.004 per cent). ' 
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COVERED SMUT CAUSED BY USTILAGO HORDET (PERS.) KELL. & SW. 


As in previous years, this most important disease of barlcy was 
reported from nearly all of the barley growing sections. ‘In general,. the 
largest losses occur in the Southwest and the Par West. 

Reports from twenty-seven states indicate that more than normal 
amounts were present in 1926 but in general there was:less than in 1925. In 
California, where the largest loss occurred, 40 per cent was observed in 
One field. .The estimates of 1926 losses arc given in Table 37 . 

White Hulless and beardless varietics were reported from Minnesota 
and Pennsylvania as being very. susceptible to this smut. 


Table 47 .. Bstimated reduction in yicld of barley due te covered 
smut for 1926. ae for the peteves ae to 1925, as estimated by cellaborators. 


Peseentares 9. vForeunbsges i 

less Be wetates reocrtin Be TOSS States reportin 

6 Califernia (3.3) Bape _? Maryland (ies mig) Towa (1.2) 
| A : Montana (1.9) Vai) enews ; Micsouri (1), ioe 
! 3.3 J Vreeimia (lg) : 7 Daketa (0.9), Udaho |i ads 
3 | Colcrado (.13) te zt 0.75 : Minnesota ae 8) 
2.5 Tennessee (2.5) fe Os5 : Wisecnsin (0.4), Texas, 
2 ; Kansage (2) oe 8 Ore gon. 
: Arizona (1. 4) Cece Somilirewos 3 eet Virginia * 
i> > 2 Pennsylvania (0.9) ee 2 Seweh, Carelimar 
| ab pr New York (0.9) chron > owekricansars'=('6) 


etn at cer ee a ar on a ener a 


Figures in pa renthesos eae average percentage less from 1918 
Ee 19245. 
*Disease percentage’ ean ted Bue insufficient data for AVCYARC-. 


Recent literature: 


Pe vaibent, te Be, wi. i. Rodenhiser, and H. He Ficr.., The efrect— 
iveness of varicus fungicides in ecntrclling the covered 
-‘smuts of stall grains. Results cf the eccperative 
céreal secd treatment project cf the Urep Protection 
limeriidie \ Phytepath. lo: 395-411. 1920. 
Repcerts that ccvered smut of barley was best cecn- 
trelled by fcrmildehyde. 


2. Rump, L.- Studien Uber den Goretenhartbrand (Ustilage hordci 
Noll, & Sw.) Mcrsch. auf.dem Gebict der Planzenkrank. u 
der Immunitht im Pflanzenreich 2: 21-76. 1926. 
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4. Schaffinity, H....Zur.Physicicgie von Ustilago-herdes Keli. u 
Sw. Ber. Deutsch. Bot. Gesellsch. 44: 151-156. 1926. 


LOOSE SMUT CAUSED BY USTILAGO NUDA (JENS } KELL. & SW. 


The lccse smut cf barley prcbably cccurs in every state ir. which 
barley is gercwr. The greatest loss apparently is caused in the ncrthern 
part of the winter barley secticn, extending frcm Oklahoma tc Indiana, 
Pennsylvania and scuthward, where it is the mcst important barley disease. 
Within this area the average lcss is abcut twice as much as in the spring 
barley secticn tc the ncrth. The smallest lcss seems tc cecur in the arid 
regicns cf the Far West. Reports from Lae ae states shcw that this smut 
was abcut equally severe in 1926 and 1925 h and that l.ss was almcst cxactly the 
same as the average fcr the years 1918 tc 1925. Estimates cf lcsses fcr 1926 
are given in Table ZO. Lc sses in individual fields were repcrted as high as 
20 per ~cent™for che frelaminy Cala fernia-and in pervcenn fer at neta 
Virginia. The fcllcwing repcrts ccncerning varietal susceptibility to 1: cse 
smut have been sent by ccllabcratcrs. Varieties very resistant, Manchuria 
and Minn. 184 in Minnescta; varieties resistant, Featherstcne in Pennsylvania; 
varieties susceptible, Licn and White Hulless in Minnescta, Alpha in New 
York and Pennsylvania, and Tennessee Winter in Pennsylvinia. For infcrmaticn 
on control see secticn cn seed treatment, page Ill . 


Table 38 . Estimated reducticn in yield cf barley due tc loose smut 
for 1926 and fcr the pericda. 1918 tc 1925, as estimated by cecllabcrators. 


Percentage: ::Percentage: 


loss States reporting less States repcrtin 


4 Die: ielb strands stin(gily xc) 15 : Minnesota (.8) 

Z.5) 5 Penney Iman a 5n2)) Rigi a lh : Nerth Dakcta 

3. - Nemtana (leo): 23 : Icwa (1.2), Wisecnsin, 
2. ; Scuth Dakcta (.8) 2: : Scuth Carolina (1.6) 

: Kansas (1.9) ei : Virginia (3.5) 
Michigan (.9) :t 0.5 : Arizona (.8), Texas (.8) 
Tennessee (4.1) :: Trace : Califcrnia (1.) 
Maryland (2.6) 2: - Gale radeumael) 

New Ycerk (1.9) 22 Idahe, Oregon. 


Figures in parentheses equal average percentage lcss frem 1910 to 1925. 
Recent literature: 
1. Tisdale, W. H., and Marion A-Griffiths. Strains cf Ustilago 


nuda and certain host-relaticnships. (Abstract). 
Phytcpath. 17: 42. Jan. 1927. 
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Barley - Stem rust 


‘STEM: RUST CAUSED BY PUCCINIA GRAMINIS PERS. 


This rust has been reported from mcst cf the states grcwing barley. 
Losses frcm it are almcst ccmpletely ccnfined tc the barberry eradicaticn 
area, and within this largely te Icwa, Minnescta, Wisecnsin, goo the Dakctas, 
Where the average estimated reducticn in yicld is frem 2 to bie 55 per cent 

in each state. Before 1924 stem rust wag the mc st destructive disease cf 
barley in mest cf the Contr wie t . As will be seén from the graph 

(Figure 16) the lcss due tc thi¢ rust during the past eight years has been 
cn the decreasc. During. the past twe cr threes years it has become a dis- 
ease of cnly moderate impcrtance. 

Repcrts from twenty-eight collabcratcrs shcw that, in general, stem 
rust was nct sc destructive in 1926 as in 1925, and that the loss in 1926 is 
Pee micowsesbcipany on the seccrds'’cf the Plant Disease Survey. Table 39 
fives the estimates cf. percentage Ilcsses by stutes. Rust was repcrted tc be 
severe cn paeeey near infected barberry bushes in Illincis, Pennsylvinia, and 
Gcleradce. Lhe dry weather ipparently greatly reduccd the musts in many states. 
dn Dewa, MA. Smith states that: “Very dry, windy weather at the time 
ascicspores Were being discharged very likely was a factcr in the develcpment 
of only a light sorinkling of uredinial infection which fcllcwed." 

Onvinie «ther hand, rain ind cccl weather in March and April were 
Haverable to the disease in Arizcna, acccrding te Strects. 

Cencerning varietal susceptibility, Minnescta repcrts that the variety 
igen is resistant and that mest cther varictics are susceptible, and in 
Cclcrade L. W. Durrell rep Cie pian CCohsece,. inna, “id Preba tare” suscepinabilles 


Table 49. Estimated reducticn in yield cf barley duc tc stem rust fur 
1926 and fcr the pericd 1910 te 1926, as estimated by ecllabcratcrs. 


| Percentage: ::Percentage> 
BGs Bitty Shaitcstroperting 9. Wr diese ibs States repcrting 

3 : Arijizena (1) Soe Menace see Wentz Dakuta (2.1) 
| a2 : New York (0.3) she angi > - Wyoming, Celcrade (1) 
2° Tewa (5.) ; O0 : Nebraska (Ce Kansas 
0.6 : Texas 2: : Minnescta (2.23) 

Oey? wCalifernia Ds te 3) Michigad (1-2) 
: Scuth Dakcta t : Pennsylvania 

- syasccnsin, (2) a : Maryland 
OPA a Vet tac Hes ( 1.) 2: 1 (Ohi A eOre gon. 


ee er a es 


Figures in parentheses equal average percentage loss from 1918 to 


1926. 
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Fig. 16 . Estimated average percentage loss in barley from stem rust in | 
the 14 barberry eradication states from 1919 to 1926. 


LEAF RUST CAUSED BY PUCCINTA ANOMALA ROSTR. 


Leaf rust of barley is present over a considerable area of the United 
States but is rarely reported from the southern and arid western Sg ne and 
is not usually considered to be of more than slight importance. In 1926 
dry weather during the spring » reduced its Dic yele was to less than that in 1924. 
Arizona reported the largest loss, € per cent. In Illinois the loss was 0.45 
per cent. Twelve other states ae ted finding small amounts but estimated 


the losses at a trace. In Oregon, H. P. Barss reported that: "The rust 
was common and mach more peraae than usual in the western part of the 
State." 


Mains (1) has reperted that AJ strains of barley out of 697 studied 
showed a very high resistance in greenhouse tests, and a still larger 
number were resistant in the field. Marked loaf-rust resistance has been 
found in both six-rowed and two rowed, heoded and awned, white and blue- 
secded, taetud Ie certain lines of such varieties as Oderbrucker C. I. 940, 


Brewing Gis Te nts Featherstone C. I. 1120, Horsford C. I. 4507, Black 
Hulless C. I. 1097, Nepal GC. I. 262, Heil'’s Hanna No. 43 C. I. 682, Black 
ieapian Ci. i. 202, etes 
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Barley ~ Leaf Rust: Stripe 


Recent literature: 


1. Mains, E. B. Studies in rust resistance. Jour. Heredity 
17: 313-325. Sept. 1926. 


2. Ducomet, V. A propos de la forme ecidienne de Puccinia 
simplex. Rev. Path. Vég. et Entom. Agr. 14: 66-91. 
Jan.-Mar. 1926. 


STRIPE CAUSED BY HEIMINTHOSPORIUM GRAMINEUM RABH. 


Stripe has been reported in most of the barley growing states. It 
is most destructive in the Middle West, and in California and Utah, where 
the loss averages from 1.5 to 2 per cent. The disease appears to be of 
little economic importance in most of the other states. — 

In 1926 there was slightly less stripe than in 1925 when the 
estimated average loss in the United States was 1.5 per cent. The 1926 loss 
is very nearly the eight year average of 1.13 per cent. In Wisconsin, 
Vaughan reported a maximum infection of 25 per cent. In Arizona one forty- 
acre field planted with untreated seed from California showed 20 per cent of 
dead plants according to Streets. 

Table 40 gives estimates of losses in 1926. 


Table 40 . Estimated reduction in yield of barley due to stripe for 
1926 and for the period 1918 to 1925, as estimated by collaborators. 


Percentage: ar 3; Percentage: 
LosSisns Dranes meporungiGs pic Loss States reportin 
2s Illinois (1.6) :: Trace : Connecticut (.5) 
Wisconsin (1.1) 2: : Maryland 
2 pGalaverniia’ (6) aM > Pennsylvania 
1.5 ise North Dakota::(1 1) it ; Virginia 
at : New York (.7) Ae : Michigan (1.4) 
: North Carolina 29 : Towa (4.2) 
South Carolina oe : Kansas, Nebraska 
Minnesota (1.2) ts ; Montana 
() South Dakota (2.7) - Hie a eciealworole\ 
Dey wes Colorado )(l.5). 9° zi : Idaho, Oregon. 


Dry weather was reported as the reason for the smill .mount of this 
disease in Illinois, Michigan, and South Dakota, and in iowa, Gilman re- 
ported that an early spring drought very: greatly reduced the imount of 
stripe. In Towa, in fact, the disease caused only a trace of loss in 1926 
as compared with records of 2 to 5 per cent during the years 1916 to Ae 
Streets statcs that stripe does not thrive under the dry climatic conditions 
Of Arizona. Vaughan of Wisconsin reperts that delayed seeding gives less 
Stripe but also less favorable conditions for barley development. 
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Experiments on the temperature and moisture relations of’ barley stripe’ 
were conducted at the Wisconsin Station, with results reported by 
Dickson (1), as follows: 


"The experiments upon barley stripe have shown that 
seeding very early in a wet, cold soil increases the losses 
from barley stripe. The barley plants develop best and give 
the highest yield when seeded in a moderately cool soil, about 
55°F. The later seedings in a warm, dryer soil are in general 
more free from the stripe disease but yields are greatly reduced 
due to the late seedings A safe compromise can be used insecd- 
ing barley later than wheat and oats when the soil is still cool 
and moist by treating the seed for the control of stripe." 


The following notes concerning varietal susceptibility have beon sent 
in by collaborators. Very resistant, Lion in Minnesota; slightly resistant, 
Trebi in Colorado; and susceptible, Minsturdi and Svansota in Minnesota and 
Colsess in Colorado. 

For control see section on seed treatment, pages 111 and 112. 


Recent literature: 


1, Dickson, J. G. Making weather to order for the study of 
grain diseases. Wisconsin Agr. Exp. Sta. Bul. 379: 


3-36. 1926. 


2. Hann, K. de. Onderzoek over de strepenzickta van de. gerst en 
de verwekkcr Helminthosporium gramincum Rab. Tijdschr. 
Plantenz. 32:' 45-56. Feb. 1926. English summary (Investi- 
gations on the stripe disease of barley): 55-56. 


SPOT BLOTCH CAUSED BY HELMINTHOSPORIUM SATIVUM PAM., KING, AND BAK. 


Spot blotch is most commonly reportcd from all of the Middle West and 
the Pacific Coast Statcs. It is of minor importance, seldom causing over 
a trace of loss in any section of the country. Logses reported in 1926 
were 1 per. cent from Pennesylvinia and Minnesota, .5 per cent from New York, 
and a trace from Maryland, Virginia, Wisconsin, Towa, South Dakota, and 
Montana. In California, spot bletch caused the heaviest damage on record, 
according to Mackie. Maximum percentages of infection rcported were 100 
in Iowa and Califcrnia and 40 in Pennsylvania. 
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NET BLOTCH CAUSED BY PYRENOPHORA TERSS. (DIED) DRECHS. 


Net blotch occurs widely but appears to be of ‘very mincr importance 
except possibly in Iowa, South Dakota, and Wisconsin. In the former 
state it caused losses averaging nearly 5 per cent from 1919 to 1924, 
but in the two others the lcss during the same period was cnly about 
one-seventh of that in Icwa. Reports from twenty collaborators indicate 
that net blctch caused less damage in 1926 Eheim ser ve Oboe vara 
average year. In Iowa, Gilman reports cnly.a trace of less. In 
California, cn the other hand, the disease was more impcrtant than usual. 
All fields throughout the state were affected, some as much as 100 
" per cent, according te Mackie. 


| RUSTY BLOTCH CAUSED BY HELMINTHOSPORTIUM CALIFORNICUM MACKIE AND PAXTON 


Rusty blotch of barley has been reported. only from California 
where it secms to be of moderate economic importance. In 1926 it was 
reported as causing the heaviest damage on record. 

| Concerning varietal susceptibility, W. W. Mackie reported that: 


"All varieties of barley were more cr less badly 
} infected with Helminthcsporium californicum. Only cne variety 
was found to be immune tc this disease. Of the varieties in 
the replicated plat experiment, Smooth Awn barley, No. 1367, 
is highly resistant; it premises also to be ene Gil aloe imabelaeysus 
yielding varieties." 


SCALD CAUSED BY RHYNCHOSPORIUM SECALIS (OUD.) DAVIS 


Judging from the reports of ccllabcrators barley scald secms to 
be confined almest entirely to the states in the Pacific Coast Regicn 
and te those in the Middle West. It is apparently cf mincr importance 
except an the Pacific Coast, where in some years, it is the most des- 
tructive barley disease. 

In 1926 there was less scald than in 1925 or in an average year. 
Of the collaborators reporting frcm 26 states only threc, from Wisconsin, 
Washington, and Califcrnia, repcrted having found scald. In each case 
the loss Was a trace. In California, Mackie states, “Attacks cf 
barley scald are much lighter this year than any cf the past five years, 
probably due to the very dry fcgsy period during midwinter." 


al 
67 Barley - Scab: Ergct: Anthracncse: Powdery Mildew 


SCAB CAUSED BY GIBPBERELLA SAUBINETII (MONT.) SACC. 


Scab cn barley is ccmmonly reperted from the Middle West and Middle 
Apientic States. Outside cf this area itis seldem found. “ft is cf 
little cecnomic importance except possibly in Icwa where it causes an 
appreciable less about cne ycar cut of three, and where the loss during 
the past vight years has averaged abcut 1 per cent. 

During 1926 reports indicate that scab was even less important than 
usual as cnly five cr six states, New York, Pennsylvania, Maryland, 
Wisecnsin, Icwa, and North. Dakcta, repcrted even a trace. 


ERGOT CiUSED BY CLAVICEPS PURPUREA (FR.) TUL. 


Ergot is cf ne eccnemic importance cn barley since cnly very rarely 
ere more than a few infected heads cbserved in any one fxeld. In 1926 
traces Were reported from Indiana, Wisconsin, and Nerth Dakcta. Vaughan 
stated: that the beardless barley is very susceptible under Wisccnsin 
Cendatacns. 


ANTHRACNOSE CAUSED BY COLLETOTRICHUM GRAMINICOLUM (CHS.) WILS. 


frthracnose is almcst entirely confined tc the northeastern quarter 
cf the United States. Outside «f this area it hag been reperted frcm 


Alabama, Louisiana, and Texas. On barley, it is a disease of almcst no 
eccncmic impcrtanece, cnly cne ecollabcratcr having repcrted a icss of cver 
a trace -ince 1918. In 1926 it was repcrted cnly frem Pennsylvania where 


a fow infected: plants were found in a barley field August 2. 


POW DERY MILDEW CAUSED BY ERYSTPHE GRAMINIS DC. 


Powdery mildew is mest cften reperted frem the ncrtheastern quarter cf 
the United States. It has alsc been repcrted from several states in the Pacific 
Nerthwest and from Texas and Califtrnia. Normally it is cf very slight 
importance. 

Losses repcrted in 1926 werc 5 per cent in Califcrnia, 1 per cent 
in Arizcna, cne~half of cne per cent in Pennsylvania, and a trace in 
Connecticut and Oregcn.. In Arizcna, Streets repcrted that pcwdery mildew 
was prevalent in Yuma Ccunty an? quite severe cn the later plantings, but 
Was net abundant in Mariccpa cr cther southern ccunties. It was aggravated 
by cool, wet weather in March and April. 


ner 
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OTHER DISEASES 


Bacterium translucens Jcnes, Jchnscn & Reddy, bacterial blight. 
Texas, a trace. 

Fusarium sp., pink rot. Mackie stated that in Califcrnia this 
disease caused considerable damage causing plants tc blight at all stages 
of develcpment. pane ‘eon 

Hermedendrum cladcs 
injury « : 

Puccinia glumarum (Schw.) Eriks. & Henn., Simipe! suicten, Cm Jully eile, 
Nita, a Yapanese variety, was fcund tc be badly affected with stripe rust 
at Pullman, Washingtcn, Other varietics grcwing in the same plots had 
frem elpehnt te wne infecticns 


oricides Sacc., socty mcld. Califcrnia, Slight 


CATS 


DISEASES OF OATS 


The percentage cf lcss tc the cat orcp from discase has varied 
from A.8 ie Oe O, from 1912 to 1925, the smallest lcss occurring in 1920 
pad uae Larsest an 1921. : ; 

The diseases in crder of impcrtance are lcase ani covered smuts, 
2.99 per cent average lcss, stem rust 0.99 per cent, crcwn rust 0.91- 
Mer Gent., The average lcss from all diseases during the pericd is 7-51 
Wer cent. 


Y USTILAGO AVENAE (PERS.) JENS. 


Sw.) MAGN. 


LCOSE AND COVERED SMUTS OF OATS CAUSE 
SND U,. LEVIS. ¢ 


jw) 
& td 


Oat smuts are present in every secticn «f the ccuntry where cats are 
Brown. The highest l«sscs seem tc be, in general, east of the Recky 
Mcuntains and especially scuth <f the Magcn-Dixcen Line. The lcss due 
tc the two smuts cf cats is greater than that caused by any other single 
disease attacking cats and represents. cn the average abcut AO per cent 
6f the total Icss tc the cat crop frcm disease. 

In 1926 reports from ccllaboratcrs in 40 states indicate that cat 
smuts caused a slightly greater 1. ss than in 1925, cr in the average year. 
Six states, New York, Pennsylvania, Gecrgia, Scuth Varclina, Nebraska, and 
Tennessee repcrted the highest lceses reccrded in the plant disease survey 
records while five repcrted lese lcss in 1926 than in 1925. The maximum 
Percentages cf infecticn in single ficlids were repcrted as fcllcws: Missouri 
and Gecrgia, 50; New York, 40; Minnescta, $5; irizcna an? Scuth Carclina, 
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Oats — Loose and Coverec Smuts 


25; North Carclina, Ccoloradc, and California 20; Pennsylvania, 19. The 
estimates of losses are listed in Table Al. 


Table 41. Estimated reducticn in yield cf cats due to locse and 
covercd smuts for 1926 ant (in parentheses) for thespericd. 1918 Beesge), as 
estimated by ccllaborators. 38 


Percentage: ; ::Percentage: 


less States reporting : loss States reporting 


iO | Goorera (he) ie Bie Maryland (3.3) : 
LOO e*"2) Sciuth” Caro Wana’ (5s) sf 2.6  : Nerth Carclina (4.27) | 
8.0 : Pennsylvania (4.8) Ba ZAG : Mississippi (3.28) | 
: Massachusetts (4.07) Aye 2.0 : Arizona (1.6) 
6.0 : Nebraska a : Worth Dakota (2.36) 
5.0 :°South Dakota (2.08) 2 : Connecticut (2.5) 
: Minnesota (1.6) Iowa (22):: es : Colorado (.188) 
: New York (3.6) “i : Idaho (2.7) 
4.0 2 Montana (4.16) ve : New Jersey (2.35) 
: Missouri (4.4) tt : Oregon (1.) 
Arkansas (3.8) zt 1.0 2 Dexas (450) 
: Michigan (2.68) : : Florida (1.3) 
| Virgania (Ago) t : West Virginia (2.8) 
4-0 : Wisconsin (1.6) “55 0.5 : Washington (1.37) 
Tllinois (5.07)Ohio(2.59:: : Kansas 


e ee 
e F e 


In Pennsylvania, Kirby reports that: "The 1926 loss, which was the 
largest on record, was apparently due to farmers planting their oats un- 
usually late when the ground was warm and fairly dry, and to lack of seed 
treatment." In South Carolina, according to Ludwig: “In a few cases crops 
of volunteer winter oats were entirely free of smut while the same seed when 
planted at the normal time in the fall produced a badly smutted crop." In 
Kansas, D. D. Hill, (Cereal Courier 13: 225, 1926) states that: "Smut 
infection is the lowest it has been for several years owing to climatic con- 
ditions unfavorable for the development of the smut fungus." 

The weather prevailing while the oats germinate and emerge from the 
soil is reported as determining the amount of smut in the resulting crop. 
Dickson (1) states that spring weather conditions largely control the 
development of oat smut and determine not only the regions in which oats are 
generally smutted but the amount of smut develoving from year to year within 
these regions. On the basis of planting experiments he recommendg planting 
oats early in the spring in moist soil to avoid smut. 

Considcrable difference apparently exists in the susceptibility of 
various oats to smut. The following have been reported this year. 

Varieties immune: Black Mesdag and Markton in Minnesota. 

Varieties very resistant: Kanota in California and Kansas. Concerning 
Kanota, L. E. Melchers states that it is a Fulghum oat which has shown marked 
resistance to both smuts and that seed treatment is not necessary for this 
variety. In 1926, 50 per cent of Kansas oat acreage was planted to this 
variety,’ and 75 per .cent will be planted to it in 1927.. Fulghum in California 
and Missouri. 
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Varictics susceptible: Jeanette in Minnesota; Swedish Select 
and Siivermine in Permsylvania. 
Varicties very susceptible: White Russian in Minnesota, most 
hulless varicties. 
- Following are some of the comments of collaborators regarding con> 
trol. (See also section on seod treatment at ‘beginning of this sumnary) « 


Maines “Oat smut Brees in fields planted with untreated seed. 
(Fojsom) . 

Pennsylvania: Dry Porannanen BCG ame only one used. In the 
fifty ficlds surveyed there was an average of 0 8.56 smut in the untreated 
in comparison with less than one-tenth of one per cent in the treated. 
(Kirby). 

Ohio: Increasing attention given to. seed treatment and to the 
securing of seed free oe smut is ‘gradually reducing this disease. 
(Thoms). ; 

Wisconsin: Formildehyde treatment w as effective when used. 
(Vaughan). 

Colorado: Recommends Sor abers -me thod Deane iL pint formalin to 40 
gallons of water. (Durrell). 

Hdaho: Recommends Idaho modification of concentrated formalin 
treatment (1 part formalin to 10 parts water.) Used extensively with 
absolute control. (Hungerford). 

W. H. Tisdale (7) writes that copper carbonate dust prevents smut 
of hulless oats, but is less effective on hulled varicties. 


Recent literature: 


1. Dickson, James G. . Making weather to order for the study 
of grain diseases. Wisconsin Agr. Exp. Sta. Bul 379: 
3-46. Jan. 1926, 


2. Reed, G. M. Plant pathology. Disease resistance. 
Fifteenth Ann. Rept. Brooklyn Bot. Gard., 1925, 
pp. 55-57. 1926. | 

A few of the numerous smut collections from 
various regions indicate the existence of distinct 
new races definitely limited to certain varietiés. 


%. Rosch, A. Studien liber den Haferflugbrand, Ustilago 
avenae (Pors.) Jeng. und den Glatthaferbrand, Ustilago 
perennans Rostr., mit besonderer Berucksichtigung der 
Immunitatsfrage beim Haferflugbrand. Bot. Arch. 
13: 382-431. 1926, 

Study confirms previous investigaticns in that 
the spores cof lecse enut germinate on the open blosscms, 
and form resting mycellium and gemmae which in turn may 
resume growth and infect the seedlings in the spring. 


As Sisdale, W. H: Present status of the copper carbonate seed 
treatment. U. S. Dept. Agr. Office Coop. Ext. Work 
Extension Pathologist (mimeogr.) 4: 14-16. May, 1926. 
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Oats - Stem rust 
STEM RUST CAUSED BY PUCCINIA GRAMINIS PERS. 


Stem rust is present in all sections of the United States. It is most 
prevalent in the upper middle western states where it is one of the most 
destructive oat diseases. In the other sections of the country,* with 
the exception of four or five scattered states, it is of minor importance. 

In 1926 there occurred one of the most severe epiphytotics of oat 
stem rust on record, the loss being several times greater than that 
recorded for any other year. The percentage losses reported are given in 
table 42, In Illinois, Tehon stated that this was. the most serious rust 
epidemic experienced in this state in AO years. In Iowa, 5. M. Dietz 
reports the most stem rust since 1917. In California Mackie reported 100 
per cent infection as general and estimated a 25 per cent loss from this 
disease, and stated that stem rust caused a complete loss in whole areas 
in southern California. Indiana, Wisconsin, and Minnesota each report a 
larger loss than any recofded since 1918.. The following graph (Fig.17) 
shows that in the barberry eradication area the 1926: loss was the largest 
Since 1919. 


Table 42 . Percentage losscs from stem rust on oats, as estimated 
by collaborators, 1926, and the average loss 1919 to 1925. 


Estimated : : Average : Estimated : : Average 
percentage: States : percentage : percentage: States : percentage 
loss - reporting : loss = loss - reporting : loss 
1926 : oe LIOR 195. 19a : : 1919-1925 

oe “hae lei : .08 gga : Ohio : 52 
10 Ham ue Brohatls : 1.64 : Ora : Oreg. : 

10 : Towa,” : 1.45 : Trace so Gs cag : irs 
10 2 Ga Lara : Be : " : W. Va. : Gr. 
a) 3) Navel : 3-7 ; »! 5 else : Ls 
305 Wis. : 16 : n : Mo. : Tr. 
324 S. Dales : Ae : " : Neb. ; -75 
Se Mass. : A 2 " : Kans. Tr. 
1.13 N. Dak. eee Hc hailleetine 4 
ig Pave ot aS 2 * : Mont. : Tre 
ie Ind. : tts : Me, 2h EOLOs | : A 
0.5 Conn. : : ay : Wyo. : Tre 
0.5 Arias sh : . : Wash. E Tr. 

: Present. + Pex. : LAG 
unknown 
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ra) 


loss 


Pernrentage 


| 


1914 \G2e 1921 1922 1923 1924 (gas 1926 


Year 


Nig « ae Estimated average percentage loss in oats from stem rust 
in the 14 barberry eradication states from 1919 to 1926. 


The 1926 epidemic of stem rust on oats in certain of the middle 

Western states may have been due to a combination of weather conditions. 
The rainfall during April and May was considerably below normal throughout 
this region. This resulted, as doscribed by Nelson and Reddy for Michigan, 
in late planting and delayed maturity, thus Se the perlod (om sus= 
Ceptibility. The long dry spells in certain states, such as Iowa, Illinois, 
and North Dakota, were broken during the last of May, ita 16 and 17 and 
July 9 and 10, Be Short rainy periods favorable to rust infection. aGial 
contrast, the weather was continu ously dry in Misscuri, Kansas, Nebraska, 
and } tian and held the rust in check so that it caused little or ner 
loss. Towa and North Dakota reported the largest losses in the later 
maturing oats. 

as to the source of infection, several states, including Pennsylvania, 
Wisconsin, Illinois and South Dakota report greatest loss in the vicinity 
of escaped barberry bushes. J. W. Baringer, (Cereal Courier 18: 267. 1926.) 
States that in Ghio the relation between the existence of barberry and the 
Occurrence of severe infection on oats was not clear in many cases, and 
R. E. oor reports that in northern Wisconsin the rust appeared to result 
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from wind-blown spores. 
c The following aa Pfanonges in “susceptibility oe. been reported during 
TES) loys 
Varieties immune: Richland 420 a in Cal erat: as usual, is entirely ; 
free of stem rust. - Mackie. F 
Varicties very resistant: Hybrid Richland and Green Russian in Iowa, 
and Richland in Pennsylvania. Richland, on account of its resistance to 
the forms of stem rust present in Pennsylvania at the present time is rapidly 
replacing the other varicties grown in the northern part where escaped bar- 
berry bushes in many cases enable stem rust to almost gompletely destroy the 
common varieties like Silvermine, Cornellian, and Patterson. - “irby. 
Varieties resistant: Richland, Green Russian and Iowa 444 in Towa 
and Green Russian in Pennsylvania. 
Varieties susceptible: Cornellian and Patterson in Pennsylvania, and 
60-Day, Swedish Select and Gopher in Minnesota. 
Varieties very susceptible: Silvermine in Ponnayivanie and Iowa, 
Victory in Pennsylvania and Gopher in North Dakota. 


Table 44. Date& and places of first observation of stem rust on 
oats, as reported by collaborators. 1926. 


Dace sus Place : County : State | 
; ; : + i 

April : -—=-- : --- : California 
May 40 > Fayetteville >: Washington ; Arkansas ) 
June 6 : Humboldt : Humboldt : Towa | 
June 9 : Wells : Faribault : Minnesota 
June 12 : Union 2 iramician : Missouri 
June 24 : Edwardsville : Madison : . Tilanois 
June 29 : Glenhaven 2) Grant : Wisconsin 
July 6 :o-- : Gutrim : Michigan 
Moly 12 epee Pare : Cass : North Dakota 
July 15 2 fort Collins : Larimer : Colorado 
July 27 : Franklin : Venango : Pennsylvania 


Stem rust on oats can apparently pass the winter in the uredinial stage 
in the Gulf Coast States and California. 


CROWN RUST CAUSED BY PUCCINIA CORONATA CDA. 


Crown rust has been reported in the past from all sections of the United 
States, with the possible exception of three of the Southern Rocky Mountain 
States. This rust is most prevalent in the Cotton Belt States, where it and 
oat smuts are the most destructive diseases. North of these states it 
becomes of moderate importance and in the West, with the possible exception 
of California, it is a very minor trouble. 

Some of the collaborators' reports on prevalence are: 


174 
Oats - Crown Rust 


New York: More than last FOS with some ypaee planted fields having 
considerable. (Barrus). 

Pennsylvania: Much less than in 1925. Trace found in’ about 2 
per cent of the oat ficlds. (Kirby). 

South Carolina: Less than last year. (Ludwig). 

Mississippi: More than last and average years. (Neal). 

Louisiana: Present in normal amounts. (Tims). | 

Texas: ee prevalent. (Taubenhaus) . 

Arkansa Common and ‘more prevalent than last year, but not a 
serious as in nee years. (Rosen). . 

Tilinois: Less than last year. (Tehon). 

Minnesota: Much less than last year. (Sect. Plant Path.) 

Towa: Less than last year. (Dietz). 

Kansas: Practically absent. (Melchers). 

Nebraska: Rare to trace. (Peltier). 

Oregon: Unusually ¢evere in Coast Regions (Barss ye 

California: Very prevalent this year, much more so than usual, but 
not doing very much damage. (Maciie). 

The largest loss from crown rust in 19260 occurred in the West Guif 
Coast State, and in California; New York, and Wisconsin. (See Table 44 ). 

The abnormally small loss cauged by crown rust is attributed by at 
least seven collaborators to the exceptionally dry, spring which retarded the 
development of the rust. Excess rainfall is given: as a cause for the in- 
creased amount of rust in Louisiana, where - ‘precipitation was 1. Dy inches above 
nerma lin’ April, ae 1.06 inches above normal in May, and the loss from crown 
rust was more than twice the average for the previous cight eens 

This rust was first obeérved on January 11, in Louisiana; February ale 
at Gainesville, Florida; in April in Califorriia; April 40, at Kane Island, 
Beaufort County, North Carolina; May, in southern Iowa; May 30, at Fayetteville, 
Arkansas; June 2, at Marshall, Illinois, and June 10, at Red Wing, Minnesota. 

ceveral reports have been sent in concerning the difference in sus 
Ceptibility of oat varieties ‘to the crown rust. Texas Rust Proof is reported 
by Tims in Louisiana, and the Department of Plant Pathology in Arkansas as 
being resistant. Richland shows fair resistance in Pennsylvania, while Richland 
420 in California showed eonsiderable infection according to W. W. Mackie. 


Table 44. Estimated reduction in yield of oats due to crown rust for 
1926 and (in parentheses) for the period 1913 to ee as estimated by 
collaborators. 


Percentage: oe ane cae 
iter. States reporting stem holgs States 1 otal 
20.0 : Louisiana (8.7) fetes ce oe. North Dakota Wisco) 
EO) : Texas (6.75) © a | : Minnesota (.15) Towa (.71) 
: New York (1.) 2 ; Arkansas (5.7). 
1.5 : Mississivpi (4. 14) oe : Michigan (1) Ohio (. 58) 
aN Cadaforpia’ ('.3d) a ; West Virginia (.66) 
-f : Wisconsin Ale : Maryland, 
aa) ; Connecticut (.8) die : Pennsylvania (.75) 
Aa imo 127) . 23 ; New Jersey @ 76) 
Trace ; Oregon, 2: : Massachusetts (.4) 


Arizona 


: South Dakota (.83) 3 
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Oats —- Crown Rust: Blast: Halo Blight. 
Recent literature: 


1. Davies, D. W. and E. T. Jones. Studies in the inheritance of 
resistance and susceptibility to crown rust. (P. coronata 
corda) in a cross between selections of Red Rustproof 
(A. sterilis L.) and Scotch Potato (A. sativa L.), Welsh 
Jour. Agr. 2: 212-221. 1926. 


2. Dietz, S. M. Alternate hosts of Puccinia coronata. Il. - Abs. 
in Phytopath., 16: 84. 1926. 


3. Popp, W. Crown rust of oats in eastern Canada. Ann. Rep. 
Quebec Soc. Prot. Plants. 18: 38-54. 1926. 


BLAST . (NON~PAR.) 


In 1926 there was apparently about the same amount of blast as in 
1925, with four states, Pennsylvania, “isconsin, California, and Illinois, 
reporting more, and the same number, Arkansas,: Tennessee, Nebraska, and 
South Dakota reporting less. The dry weather again caused the amount of 
blast to be considerably higher than normal. In several sections blast 
must be considered as a very important trouble since it has been reported 
to cause almost as much loss as the smuts or rusts. This year it caused a 
greater loss in Kansas and Montana than any other disease. 

Loss estimates for 1926 were submitted as follows: 
10 per cent in California; 4% to 15 per cent in Montana; 7 per cent in Iowa; 
5 per cent in Illinois, Minnesota, and Kansas; 1.5 per cent in Pennsylvania; 
1 per cent in New York and Mississippi; and a trace in Maryland, Arkansas, 
Wisconsin, South Dakota, North Dakota, and Colorado. 


HALO BLIGHT CAUSED BY BACTERIUM CORONAFACIENS ELLIOTT. 


Halo blight has been reported to the Plant Disease Survey from twenty- 
nine states. It occurs commonly in most of the Middle Western and Middle 
Atlantic States and California. In most of the southern and western states 
it is rarely, if ever, observed. It is a disease of minor importance, 
usually causing only a trace of loss. It is most severe in the five principal 
oat growing states, where as high as one per cent loss has been reported. 
There seems to have been very little change in its severity during the past 
three years. 

In 1926 collaborators in sixteen states reported the presence of halo 
blight but in no case was the loss said to be over Q.1 per cent. 

In Wisconsin, R. E. Vaughan reports that maximum injury was to seed- 
lings and that the early rains and cool weather favored the development of 
the disease. In Missouri, W. A. Archer observed that the infection appeared 
immediately after the end of a long drought and that the variety Fulghum was 
susceptible. 
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SCAB CAUSED BY GIBBERELLA SAUBINETII (MONT.) SAcC. 


During the past twenty-two years scab on oats has been reported to 
the Plant Disease Survey from sixteen states, viz., California, Texas, and 
fourtesn states in the’ Northeastern part of the country. It is of minor 
importance, seldom causing over a trace of loss in any individual state. In 
1926 traces were reported from Pennsylvania, Maryland, Wisconsin, Minnesota, 
and iowa. 


ANTHRACNOSE CAUSED BY COLLETOTRECHUM GRAMINICCLUM (CES.) WILS. 


ates scattered 
of the United States. 
n the Great Lakes and 


Anthraenese has been reported from sevente 
throughout the cen ; stern sect 
Zt has becn most prevalent in the states borderin 

Gulf of Mexico. L s greater than a trace (less than 0.1 per cent) are 
very rarely reported. In 1926 it was reported from Pennsylvania, Ohio, 
Mississippi, and Wisconsin. Dry weather likely held it in check. In 
Pennsylvania, Ohio, and Wisconsin, only a few infected plants were observed. 
In Mississippi, where weather conditions were normal, a loss of two per 

Cent was) reported by Ds C. Neal. 


i Erysiple graminis DC. CNdeInyaMMICe WN. 1) Gais diccase . Om Mimo) aig 
Portance, has been reported most commonly from the Pacific Coast States. 
In 1926 it was reported as causing a trace of loss in Washington, by the 
Department of Plant Pathology, and in Oregon, H. P. Barss reported that 
considerable development of mildew was noted during the spring in the 
Viilliamette Valley. 
Fusarium sp. ink rot. Common throughout California, 1 per cent 
le loss. (Mackie). a 
Helminthosporium sp., probably H. avenae Hidan, leaf spot. Pennsylvania, 
South Carolina and California. n South Carclina, D. B. Rosenkrans stated 
|) that "About April.26 leafspot was largely orevalent in river bottoms but not 
So much @n woland:" in) Callirornia, W. W. Mackie reported on May 25 that 
"Leaf spot has been noted in a number of areas in the Sacramento Valley, 
| but it is rare and Causing but little damage." In Pennsylvania, it was 
observed on June 4 to be very common, but was causing only a slight damage. 
Macrosporium sp. sooty mold. Spécimens of this were collected in 


Montana, by P. A, Young. In Pennsylvania, continued rains during harvest 
Caused a loss of at leat 10 per cent by allowing the oats to become severely 


molded, and to sprout in the shock. (R. S. Kirby). 
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Corn ~— Smut 


Pseudomonas sp., bacterial leaf blotch. Arkansas, reported on April 


1, at Fayetteville, "The bacterial disease of oats, reported to the Survey 
ine year, in which spots and streaks are ps surrounded by halos, has been 
found in great abundance this spring, on spring oats. Winter oats on the 
other hand show very few spots." (Rosen : 

; In Maniteba,- Canada, G. R., Bisby oe that "A bacterial leaf spot 
of oats is very prevalent. It is much more common than halo-blight. Specimens 
were submitted to Hs R. Rosen, who finds that the disease is similar to, or 
identical with, the bacterial blotch he kas found in Arkansas." 

oclerotium rolfsii Sacc., southern blight. This disease has been 

reported only from Arkansas and Mississippi. In 1926 it was reported from 
Mississippi where D. C. Neal states that "Southern blight of oats was very 
prevalent in the oat nursery here this spring. There was at least 20 or 
2) per cent of Sclerotium rolfsii on many of,these oat varieties. There does 
not seem to be any difference in varietal susceptitility so far as I have 
Keon apie bo telic” 


Recent literature: 
1. Anon. Arkansas Diseases. Arkansas Sta. Bul. 203: 44-51. 1920. 


2. Anon. M. A. Dice Anwendung von Kupfervitriol gegen die Heide~ 
moorkrankheit. Deut. Landw. Presse 53: 156. Mar. 27, 1926 


So 7 Ha liner jie Hafer-Dorrfleckenkrankheit und Hederich BekAampfung. 
Tllus. Landw. Zeit. 46 (15): 188-190. Apr. 9, 1926. 


4. Tacke, B. Neue Erfahrungen Uber Heidemoorkrankheit. Deut. 
Landw. Presse 52: 16. Jan. 9, 1926. 


CORN 


SMUT CAUSED BY USTILAGO ZEAE (BECKM.) UNG. 


Corn smut has been reported from every state. It is one of the most 
important diseases of this crop and has been estimated to cause a total 
reduction in yield varying in different years from 1.6 to 3.1 per cent. 
The map showing distribution of corn smut, 1918 - soe (Fig. 18 ) gives 
the average of the estimated annual losses from this smut in the different 
states. 

In 1926 there apparently occurred an epiphytotic of this disease 
which resulted in one of the largest lostes on record. Fourteen reported 
that corn smut was more prevalent in 1926 than in 1925, twelve that there 
was about the same inal and only three, Georgia, Kansas, and Minnesota, 
reported less. ents r 1926 are given in- table 45 - 


Corn — Smut 
The following reports of collaborators are of interest: 


New Jersey: Throughout’ central. and southern Jersey corn smut is more 
prevalent than it has becn for the past five years. (Dept. Plant. Path.) 

“Pennsylvania: Caused a larger loss in 1920 than previously 
recorded. (Kirby); Ne HO sand 

South Carolina: Was much more severe than usual. (Iudwig). 

Arkansas: More corn smut noticed this year, on late maturing varieties, 
than in cight years previously. (Rosen). 

Towa: General throughout the state, showing more prevalence in central 
and southern -Iowa; 5 per cent loss. (Burns). 

south Dakota: An unusual amount of corn smut was’ noted this year, 
from 40 to 5O per cent of ears being affected as well as other pian parts. 
(Brenckle). ate 

Kansas: Less than usual. It is believed the ender drought in 
many places. in “ansas’ reduced the vegetative growth of the corn to an 
extent which prevented considerable infection. (Melchers). 


In general smut was reported as bécoming severe later than usual, and 
jate corn was usually more severcly injured than the early maturing corn. 

The general increase in severity in most sections cf the country was 
apparently correlated with weather conditions, as shown in table A6 9) in 
most of the states where August precipitation was above normal there was more 
smut than usual. On the other hand, in a fow states, as Kansas and South 
Dakota, where rainfall was less than normal, there was also less corn 

smut. This appears to be particularly significant when these extremes are 
reported from neighboring states as North and South Dakota, Iowa, and Kansas. 
Fromme and Godkin reported that in Virginia, "Corn smut was especially 
Prevalent in Sections where rainfall’ was plentiful." In both Arkansas and 
Pennsylvania, corn smut was almost absent until the abnormally rainy period 
Started, according to collaborators. 

The conditions occurring in 1926 agreed closely with the findings of 
Coffman, Tisdale, and Brandon (1), during three years' investigations at the 
United States Dry Land Field Station, Akron, Colorado, that the percentage of 
smut varied in different seasons, according to. the weather, summarized as 
follows: 


"Seant precipitation in May and June followed by moderate 


rainfall and comparatively high temperatures seemed to favor the 
disease. Such conditions prevailed in 1921, Moderate amounts 
of precipitatior throughout the season accompanied by high temper- 


atures in July and August scemed to favor moderately abundant 
Piteeuuom) tsuehia, rssult was obtained in 1922... ))A) tathertheavy 
precipitation in the carly part. of the season followed by scant 
rainfall and low temperatures in the later summer was not conducive 
to heavy infeetion. .The greater part of the smut appeared in July 
and August in all) vears." 


Regarding the influence of temperature on smut infection, Vaughan 
of Wisconsin stated. that corn smut is rarcly scen until the temperature gets 
above 70°F, 

SWeet corn was reperted tc be much more susceptible to smut than field 
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corn, by collaborators in Connecticut, New York, Delaware, Ohio, Michigan, 
South Dakota, and Colorado. The heterogeneous nature of ccrn largely 
precludes comparing the susceptibility of the common varieties as they occur 
in most sections. The Minnesota Section of Plant Pathology reported con- 
siderable variation in pure lines of both field and sweet corn at the 
University Farms. 

Coffman, Tisdale, and Brandon (1) report that in their investigations 
in Colorado: =f 


"Varietal differences in susceptibility of corn tt smut 
were found. Strains selected for smut resistance consistently 
showed lower percentages of smut. Strains of Swadley corn grown 
during 1920 to 1922, inclusive, showed marked differences in degree 
of smut susceptibility. Although variation from year to year 
occurred in a given strain, some strains produced consistently 
less smut than others. Ear-row progenies from the same parent 
ear-row in some cases showed marked differences in degree of smut 
susceptibility, while in other cases they were very similar, all 
strains showing either high or low percentages of smut. This may 
prove of some practical value in breeding smut-resistant strains of 
corn." 


Griffiths (2) reports that the resistance of highly resistant strains 
of corn in the field appears due merely to the fact that inoculum does not 
reach the young growing tissuc. 


Table 45 . Percentage losses from smut of corn as estimated by 
collaborators, 1926. (Maximum percentage field infection in parentheses.) 


Percentage: :: Percentage: 


loss States reportin oe loss : States reportin 
1 : South Carolina (46.) 22 ihe : Massachusetts, 
10: : California (90.) 2: : Delaware, 
5-5 +: Pennsylvania (25.) 3: : West Virginia 
ae : Tennessec, a8 : Texas 
: Towa 2: : South Dakota (70.) 
: North Dakota (15.) == : Minnesota (70.) 
Ae : Arizona oat : Colorado (10.) 
3s) : North Carolina (20.) a 0.5 : Mississippi (1.) 
oe : Connecticut, ~ : Indiana (60.) 
Arkansas, ~F : Wisconsin 
Kansas, = : New York 
Michigan (25.) zt 0.1 : Alabama 
: Missouri (30.) : Trace: Maine, 
2.5  : New Jersey £2 : Idaho 
2 : Virginia, ~/= : -Washington 
Ohio 2: : Montana, Florida (10) 


tad : Maryland ae : Louisiana. 
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Table 46. Relation between weather conditions and. amount of corn 
smut, 1926. ; 


Departure of precipitation: : . Amount of corn smut com- 


Peau): 2 1s from normal __::°ftpared with average year. 

: Jul : August | dee 

Kansas st Seq gue sip O42 2m . ab teinaeh Much 1¢@ss 

South Dakota :" £30.04 i te Oe te :. Same as in 1925 or less than 
: : RS normal 

‘North Dakota : -O.61 : ZOE BUS ae ae More 

Iowa : -0.13 : ji 6) i ew More 

Arkansas : =O 127 181 Much more in late corn 

Pennsylvania : -0.42 : Ei 46 : Much more 

Tennessec : +0 S19 : 43. 98 : Much more 


e ° 
e e 


Temperature: In August,1 to 2.8°!, above normal in all the 
above states except South Dakota where it was 
0.2°F. above normal. 


In July it was 0.1 fio 0. 7°R. below normal in Penn- 
sylvania and Arkansas- while in the other states it 
was 0.6 to 2.8°F. above normal. 


Recent literature: 


le “Goffman, |. ae. WE He Disdale -. and J.’ F. Brandon. 
Ciso aust oes on corn smut’ at Akron, Colorado. Jour. 
Amer. Soc. Agron. 18: 403-411. May, 1926. 


2. Griffiths, Marion ie Smut ai tes in Corn. cman 
Phytopath. 17: 42. Jan. 1927. 


3. Hurd-Karrer, A. M. Effect of ‘smut on sap concentration in 
infected corn stalks. Amer. Journ. Bot... 14: 286-290. 
May, 1926. Te 


A. (Tisdale sy W. tiieke Johnston, C. 0. <A‘study of smut resistance 
in corn seedlings grown in the greenhouse. Journ. Agr. 
Res. 32: 649-608. April.1, 1926. 


LEAF RUST CAUSED BY PUCCINIA SORGHI SCHW. 


Leaf rust of corn has been reported from all parts of the United 
States except some of the far western states. In general it is a disease 
of minor impertance. In 1926 North Carolina was the only state reporting 
an increase in prevalence. Only four states report more than a trace of 
LOSS, M¥LBSy Mississippi 2 per cent, North. Carolina and Louisiana 1 per cent, 
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and Indiana 0.5 per cent. ; 
In Wisconsin, according to Vaughan, "The aecial stage was found to 
be very abundant on Oxalis sp., under natural conditions." 


no. 


\ 


DRY ROT CAUSED BY DIPLODIA ‘ZEAB ‘LEV. 


imp wes has been reported trom nearly all of “the states cast of “the 
Rocky Mountains, and from California and Washington. _It is one of the 
most destructive corn diseases in the central and southeastern parts of 
the United States, where losses of from two to five, or even ten per cent 
Gee i ben reported. . Further north, where the weather is cooler, in New 
York, ys a Michigan, Wisconsin, Minnesota, the Dakotas, and the 
dry western states the loss is usually slight and the disease is of minor 
importance. 

Nineteen twenty-six was reported by collaborators as being an 
epiphytotic year for Diplodia. Of the fifteen states reporting on its 
relative prevalence seven reported the’ disease as more or very much more 
severe in 1926 than in 1925 or than usual and no report indicates less loss 
than in 1925. The estimates of Losses are given in Table 4/7 . this 
epiphytotic of Diplodia apparently was due to the abnormally wet, warm 
weather, which occurred in nearly all states where the disease was severe. 

In Delaware, Adams reported that, "Infestation by torn ear worm ap- 
pears to have favored much Diplodia ear rot infection." 


Recent literature: 
1. dehle, R. A., F. W. Oldenburg, and C. E. Temple. Relation 
of internal cok discoloration to yield of corn. Phytopath. 


lo: 207-215. 1926. 


2, “Tryon, H. Bar rot of maize. (Diplodia zeae (Schwein.) Lev.) 
Gueensiand Agr. Journ.’ 25: 247- 250. March, 1926. 


mate A, Pera ese loses from Diplodia dry rot of corn as 
estimated by Collaborators, 1926. 


Percentage: ::Percentage: 
: States reporting o ) : States reportin 
8.55 eel anons et ee :North Carolina, Kansas 
6. : Lowa pete as :Mississippi 
re : Arkansas, Ohio pie! Ms :Delaware, Virginia 
A. : Maryland 28 : South Dakota 
Ba : Indiana 2% .C : Pennsylvania 
3. ° + Michigan :: Trace :Massachusetts, Wisconsin 
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ROOT AND STALK ROTS CAUSED BY GIBBERELLA SPP. AND FUSARIUM SP. 


Root and stalk rots have been reported from practically every state 
except some of those in the Far West. In 1926 it was apparently slightly 
more prevalent than in 1925. More than the average was reported from New 
Jersey, Maryland, Tennessee, Indiana, and Wisconsin and less from Delaware, 
Virginia, Kentucky, and Illinois. The following are some of the reports 
received from collaborators:- 


Virginia: Especially severe in Loudoun, Fairfax, and Fauquier 
Counties; accompanied by deficiency in one of more of the 

essential elements. (Fromme and Godkin). 

Kentucky: Where moisture was limited ‘éarly in the season the disease 
was slight, but where heavy rains occurred while corn was 
small certain areas were quite badly injured, the root system 
being nearly destroyed. (Valleau) 

Kansas: Somewhat more prevalent than usual, due probably to the 
unfavorable growing season. Twelve per cent loss. (Melchers). 

Missouri: Loss about 25 per cent. In many fields there was 90 
per cent lodging due to rotted roots. (Archer) : 


A loss of 25 per cent from root and ear rots together was estimated 
by Archer in Missouri. Other percentage losses reported were as follows: 
ih, Lennessee; 9, Maryland; 6, Indiana and Kansas; 5, Mississippi and 
Louisiana; 4, Pennsylvania, Alabama and South ieee 4, Virginia, Ohio, 
and Wisconsin; 2. on North Carolina; 2.5, New Jersey and Michigan; 2, New 
York, West Virginia and Montana; 1, Minnesota; 0.5, Connecticut and Delaware; 
Oee, Illinois. 

In Wisconsin, Dickson (1) recommends planting diséase-free, fire- 
dried, pedigree corn on clover or alfalfa land moderately early to prevent 
seedling blight and to secure the highest yield of well matured corn. If it 
is necessary to use diseased, poorly cured seed or to plant on old corn or 
Wheat land, it should be planted in a warm soil to prevent seedling blight. 


Recent literature: 


1. Dickson, J. G. Making weather to order for the study. of 
grain diseases. Wisconsin igr. Exp. Sta. Bul. 479: 3-36 
1926. oe . seeaere 


2. Dickson, J. G. and J: R. Holbert. The influence of temperature 
upon the metabolism and expression of disease resistance 
in selfed lines of corn. Jour. Amer. Soc. Agron. 18: 


314-322. 1926. 


3. Jehle, R. A., F. We. Oldenburg, and C. E. Temple. Relation of 
internal cob discoloration to yield of corn. Phytopath. 
16: 207-215. March 1926. 


A Valleau, We Ds, Pee esac and E. M. Johnsen. Gomes root-rot 
a soil-borne disease. Jour. Agr. Res. 33: 453-476. 1926. 
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BAR ROTS CAUSED BY GIBBERELLA €FP. AND FUSARIUM SPP. 


Bar rots are very preval e 
Plains especially in the centra n parts of this area. in the 
western states outside of California they are of little importance. 
Concerning the relative prev renee of ear rots in 1926, collaborators 
ai 
sb 


Louisiana, aheeata. Wisent ott. ans ae more than usual; otherwise there was 
about the average amount. Losses reported for 1926 are given in table 48. 
Reports for certain individual states are as follows: 


a2 On account of extremely wet weather while the ears were 
developing, ear rots have been the most destructive I have 
ever observed. In many fields the percentage of ears showing 
symptoms and signs of rot are running between 30 and 90 per 
cent. Loss about 10 per cent. (Kirby). 

South Carolina: Har rots are abundant, at least in places this 
autumn, Part of this prevalence is doubtless due to unusual 
corn car worm damage. Lose 5 per cent. (Ludwig). 

Georgia: (Southern) Wet weather favorcd disease which caused about 
5 per cent loss. (Boyd). 

Louisiana: Heavy rains and storm in the southwest p 
favored root rots. Loss 10 per cent. (Tims). 

Arkansas: Associated with extreme prevalence of cor 
Loss 4 per cent. (Dept. Plant Path.) 

Tliinois: The Gibberella saubinetti type of sar rot is much mere com> 
mon than usual. Loss 1.2 per cent with an additional loss of 2.85 
per cent due to the Fusarium moniliforme type. (Koehler). 

Kansas: Less than usuai duc to dry scason. Two per cent loss would 
probably cover it. (Melchers). 

Missouri: About nt oad d of corn as) cCadiy “rotted: Losspabout 40 per 
cent. Farmers report. heavy dumage for last six years. (Archer). 

California: Common tee entral and coastal areas. (Mackie) 


v1 
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The cxcessively wet weathcr which occurred in August and September over 
much of the central and castern corn producing area is generally regarded as 
the cause for the marked increase in the amount of ear rot while to the west- 
Ward, as in Kansas, abnormally dry weather was reported as holding the disease 
in check. 

Table A8 - Percentage losses from ear rots of corn, as estimated 
by collaborators, 1926. 


Percentage: . :3:Percentage: 
less ; States reportin el eC 
25. : Missouri 2: 1.5 : Delaware, Alabama, 
AO : Pennsylvania, Tennessee :: : Mississippi. 
6. : Georgia Re i : Lowa 
De peti Lingas ot NGlUcge Mindaelna 
he > North Carolina, Louisiana:: -5 =: Connecticut 
: Minnesota, South Dakota.:: Trace : Massachusetts, New York, 
2. : Maryland, Virginia ie 5 tilorida,. Texacis 
: Kansas. ane : Wisconsin, North Dakota, 


a 3s 5. idaho, Calitornias 
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Corn — Ear Rot: Facterial Wilt: Brown Spot. 
Recent literature: 


1. Jehle, R. A., F. W. Oldenburg, and C. E. Temple. Relation of 
internal cob discoloration to yield of corn. Phytopath: 
16: 207-215. 1926. 


2. Jehle, R. A., F. W. Cldenburg, and C. E. Temple. Results of 
five years' selection for freedom from internal cob- 
discoloration in corn. (Abstract) Phytopath. 16 (9): 639. 
Sept. 1926. 


3. Viber, T. The relation of temperature and moisture to diseased 
and disease-free corn. Philippine Journ. Sci. 31: 169-215. 
Oo. 1926. 


BACTERIAL WILT CAUSED BY APLANOBACTER STEWARTIL (EFS.) McC. 


Bacterial wilt has been reported to the Plant Disease Survey from most of 
the states east of the Rocky Mountains. It is primarily a disease of sweet corn, 
but occurs on field corn also. 

In 1926 bacterial wilt. was reported as of about ae a prevalence. In 
most cases it was unimportant. ' 


West Virginia: Observed only on sweet corn; occasional severe loss. 
(Sherwood). 


Ohio: Serious losses are always noted on sweet corn. This disease 
is of increasing importance upon field corn. loss 2 to 5 per 
cent. (R. G. Thomas). 

Missouri: Present in garden lots cf sweet corn over the state, causing 
moderate to slight loss. On pop corn it caused 10 per cent less 
in a few small plantings in southeast Missouri. (Archer). 


BROWN SPOT CAUSED BY PHYSODERMA ZEAE-MAYDIS SHAW. 


Brown spot is primarily a disease of the South. It has been reported 
as far west as Kansas and Nebraska, and as far north as Ohio and New Jersey, 
but outside of the southern statcs it causes little or no loss. 

In 1926 brown spot was slightly more destructive than in 1925. 
in scuthern Georgia, Boyd reported a 2 per cent reduction in yield with 
individual fields having one hundred per cent infection. Mississippi 
and Louisiana reported 1 per cent loss, and Alabama 0.5 per cent loss. 
Traces were reported from Missouri and Kansas 
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OTHER DISEASES 


Aspergillus sp., ear mold. Slight losses in certain local areas in 
Missouri. (Archer). en 


Basisporiun sou M. Molliard, cob rot. General in Iowa. 
(Burns). 
Bete teicteom, a aaorareinss eon to, ey ee palate was reported from 
Missouri for the first time by Archer who found it August 6, in 
Mississippi County, where it wag causing about one per cent loss in one 
field. The determination was verified by Rosen. 

Cephalosporium acremonium Cda. black bundle. Reported from three 
states in 1920. In Pennsylvania there was more than usual and it caused 
about 2 per cent loss as an ear rot. (Kirby). In illinois the loss was 
2 per cent. (Koehler). In Virginia it caused considerable lose as an 
ear rot in one field in Prince William County. . (Fromme and Godkin). 

pen Sess reilianum (Kuehn) McAlp., head smut.. Idaho and 
Washington. ; 

Scutellum rot caused by various soil fungi was reported by Koehler 
in Illinois*to cause an 3 per cent reduction in yield. 

Ustilaginoidzasp., green smut, was reported with specimens from 
Summit, Canal Zone, by H. Johansen. 


Recent litérature: 


ii temic, Re Avo.) ey Oldenburg,.and C..H. Temple., Relation of 
‘internal cob discoloration to yield of corn. Phytcpath, 
16: 207-215 .).1926. 


Zot Kendrick, aj. By Holcus, bacterial spot on species of Holcus 
and Zea mays. Phytopath. 16: 230-237. 1926. 


Seeumnice ly i.) (O.,, bho. corn. mosaa.c of Hawaii distinct from sugar 
cane mosaic. (Abstract) Phytopath. 17: 41. Jan. 1927. 


A. McDonald, J. Diseas 
Maize weed in kK 
6 pp. 19205 


es of maize and notes on a parasitic 
enya. Kenya Dept. Agric. Bul. A: 


5, Nisikado, Y. and C. Niuyake. Studies on two Helminthosporium 
diseases of maize. Ber. Ohara Inst. Landw. Forsch. 4: 
221-266. 1926. 


6. Reed, G. M. Plant Pathclogy. Disease resistance - Fifteenth 
Ann. Rept. Brooklyn Bot. Gard., 1925, pp- 55-57, 1926. 


7, Rosen, H. R. Bacterial stalk rot of corn. Phytopath. 16: 
241-267. Apr. 1926. 


8. Wolf, F. 4. Tuckahoe on maize. Journ. Blisha Mitchell Sci. 
oo. 41: 203-290. April, 1926. 
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Flax - Diseases 


Rit CE 


Acrothecium sp., and Fusarium sp., on inflorescence, Porto Rico. 

Piricularia grisea (Cke.) Sacc., blast. Florida, Texas, Arkansas, 
Porto Rico, 0! of sli slight importance. 

Sclerotium oryzae Catt., stem rot. Arkansas, loss 2 per cent. "Found 
in all sections on a few farms. Increasing slowly, more found every year. 
Often causes severe loss. A number of fields have been abandoned for rice 
growing. This is the most serious disease of rice in Arkansas by far." 

(ie He) Woune)": 

Tilletia horrida Tak. , black smut. This smut was found in Arkansas 
for the first time in 1926. V. H. Young and A. H. Prince discovered it in 
a field of long grain rice near Ulm, October 0. During a preliminary survey 
to determine its distribution, conducted by the ArkansacState Plant Board, 
the smut was found on nearly every place examined, always in minute amounts, 
however. Young reported that infection was mete on the variety Fortuna, 
a long grain rice, but was seen on all types. The loss was very slight. 

In the Check List of Diseases of Economic Plants (Dept. Bul. 1366) 
Tilletia horrida is reported from South Carolina, Georgia, Louisiana, and 
Arkansas. No records have been found to substantiate the report from 
Arkansas and it apparently had not been found in that state prior to 1926. 
The report from Georgia seems to be somewhat doubtful, as there were no 
specimens accompanying it. South Carolina and Louisiana are therefore the 
only states in which it is certain that the disease had occurred before 1926. 
In the Mycological herbarium of the Bureau of Plant Industry there are speci- 
mens from both of these states. Black smut was found in South Carolina in 
1898, but apparently was cradicated or died out, as it has not been reported 
since 1899. The last year in which the disease was definitely reported to 
the Survey as having occurred in Louisiana was 1919, so that it would seem 
that the smut was at least of only slight importance. 


Recent literature: 
1. Palo, M. A. Rhizoctonia disease of rice. I. Philipp. Agr. 
15: 361-375. Nov. 1926. 
I. A study of the disease and of the influence of 


certain conditions upon the viability of the sclerotial 
bodies of the causal fungus. 


2. Young, V. H. Black smut of rice discovered in Arkansas. Rice 
Journ. 29 Cz). ies tees 1926. 


FLAX 


Alternaria sp., boll disease, North Dakota, general in late flax 
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about Fargo. (Brentzel). 

Colletotrichum linicolum Peth. & Laff., anthracnose. Wisconsin, 
fairly abundant on variety plats at Madison, not seen alsewhere. (Vaughan). 

Fusarium lini Bolley, wilt, was. reported from Wisconsin, Minnesota, 
Iowa, Missouri, North and South Dakota, Montana, and Idaho. Losses 
estimated were 10 per cent in North Dakota, 4 per cent in Montana, 1 per 
cent in South Dakota, .5 per cent in Minnesota, and a trace in Missouri. 
The disease caused less damage than usual in North Dakota and Minnesota, 
the axplanations suggested being too cool weather early in the season for 
its development in the former state, and too dry weather in the latter. 

The varieties Winona and Chippewa were reported as very resistant, and 
Minnesota 25 as very susceptible, from Minnesota. 

Melampsora lini (Schum.) Desm., rust, was reported from Wisconsin, 
Minnesota, Iowa, North Dakota, South Dakota, and Oregon. The disease was 
severe in some fields of late flax in North Dakota, where the maximum 
infection observed was 50 per cent, and the total loss for the state 1.5 per 
cent, according to Brentzel. In Minnesota the loss was estimated at a trace, 
but in some fields it was from 5 to 25 per cent. 

The reports from the recently developed fiber flax area in the 
Williamette Valley of Oregon are especially interesting. The rust has been 
collected there for the past two years, but 1926 is apparently the first 
time that it has caused damage. Barss reported that BE. N. Bressman of 
the Oregon Agricultural College examined 8 fields, including 250 acres, 
in Marion County, and found the rust in every field. In some fields all of 
the stalks showed damage; in others as little as 5 to 10 per cent, accord- 
ing to Bressman. L. N. Dewey of the Office of Fiber Investigations, Bureau 
of Plant Industry, makes the following statement in a letter to A. G. 
Johnson, Office of Cereal Investigations: 


"This specimen was collected by Mr. B. B. Robinson of 

this Office in a field of fiber flax near Turner, Oregon, July 
°18, 1926. Mr: Robinson wrote that he had sent to Dr. Henry at 

St. Paul samples of rust flax from 20 different fields in 

Oregon. The flax growers there told him that nine-tenths of the 
fields were infested with this rust and some of them very badly. 

I fear this may prove a very serious handicap to the flax industry 
in Oregon, where about 4000 acres were grown last year and a, little 
more than 4000 acres this year." 


Henry (5) discusses the control of this rust, mostly from the stand- 
point of the development of immune varieties and strains. He states that 
there is some evidence of the existence of specialized physiologic forms. 

Phliyctaena linicola Speg., pasmo. Minnesota and North Dakota were 
the only states reporting the occurrence of pasmo in 1926. In both there was 
less than usual, and the loss was a trace in each. 

Polyspora lini Laff. Minnesota, one report. 

Heat canker, non-par. North Dakota, loss 4.5 per cent; Montana, 
loss 2 per cent; Minnesota, loss a trace. 


Recent literature: 


i. Brentzel, W. EB. ‘The pasmo disease of flax. Jour. Agr. Res. 
Bee e474, 1926. 
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2. Brinsmade, J.C. Jr. Differences in wilt infection of flax 
varieties grown from seed of same’ sources at Fargo, St. 
Paul, and Mandan. Cereal Courier 18: 230. Aug. 10, 1920. 
(mimeogr.) Ite. 
WSs Dickson, J. -G. ‘Making’ weather to order for the a of grain 
diseases., Wisconsin Agr. Exp. Sta. Bul. 379: 3-30. 
Jan. 1926. 


4. Hart, Helen. Factors affecting the development of flax rust, 
Melampsora lini (Pers.) Lév. Phytopath. 16: 185-205. 
Mar. 1926. - ae 


Henry, A. W. Flax rust and its cantrol. Minnesota Agr. Exp. ) 
Sta. Techn. Bul. 36: 3-20. Mar. 1926. ; 


YOu 


6.’ Reynolds poh eas. Nutritional studies on Fusarium lini. Plant 
Phy siology a 1p1-1e o4. Apr. 1926. 


7. Tochinai, Y. Comparative studies on the physiology of Fusarium 
lini and Colletotrichum lini. Jour. Coll. Agr. Hokkaido 
Imp. Univ., Sapporo, Japan. 14: 171-236. 1926. 


SORGHUM 
COVERED KERNEL SMUT CAUSED BY SPHACEXOTHECA ‘SORGHI (LINK) CLINT. 


Covered kernel smut has been recorded from most of the country. Only 
four states reported its occurrence in 1926 - Texas, Missouri, Kansas, and 
California. in both Kansas and California there was more than usual. 
Meichers estimated a loss of 10 per cent for Kansas, and stated that many 
fields showed from 50 to 85 per cent infection. Weather conditions were 
favorable and much contaminated seed was planted. From Texas and Missouri 
losses of 1/2 per cent and a trace were reported respectively. 

The milo varieties, Dwarf and Double Dwarf were attacked by this smut 
in California, according to Mackie. Milo was affected in Texas also. 
Tisdale reported Feterita as resistant (2). 

Melchers and Johnston '(1) state that dust treatments of the seed 
with copper carbonate, flowers of sulfur, or"the more reduced sulfur dusts, 
such as 'Sulfodust' and'Kolodust,'" are effective in the control of kernel 
smut. The copper carbonate treatment is widely used in Kansas. Tisdale 
(3) also recommends copper carbonate dust for the control of this smut. 
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Recent literature: 


1, Melechers, Lb. E., and €. O. Johnston. Sulphur and copper 
carbonate dusts as efficient fungicides for the 
control of sorghum kernel smut and millet smut. 
(Abstract). Phytopath 17: 52. Jan. 1927. 


2. Tisdale, We Hs Recent progress in the control of cereal 
smuts. (Abstract). Phytopath. 16: 645-646. Sept. 1926. 


%. Tisdale, W. H. Copper carbonate prevents bunt (stinking 
smut) of wheat, U. S. Dept. Agr. Circ. 394;.1-9. 1926. 


LOOSE KERNEL SMUT CAUSED BY SPHACELOTHECA CRUENTA. (KUHN) POTTER 


In 1926,. loose kernel smut was reported only from Texas, where 
Taubenhaus estimated a loss of 2 per cent. 


HEAD SMUT CAUSED BY SOROSPORIUM RETLIANUM (KUHN) MCALP. 


Head smut does not seem to be quite so generally distributed as the 
covered smut, but it has, nevertheless, been.rcported over a wide area. 
In 1926 reports were received from South Carolina, Texas, Kansas, and 
California. "No losses greater than a trace were reported. In California, 
according to Mackie, the discase seems to be disappearing.  Melchers 
stated that head smut has never become ‘an important disease in Kansas, 
probably being held in check by a combination of temperature and moisture 
conditions. The results of a preliminary study of the effect of soil 
moisture and temperature on infection of sorghum seedlings by head smut 
are reported by Christensen (1) as follows: 


"Seedlings of sorghum became infected in dry soil at 
temperatures ranging from 16° to 6° 0 fin! monet cede ae 
infection occurred at 16° ©. The amount of infection was 
greatly reduced toward the two extremes of soil temperature. 
The optimum soil temperature for infection was 28° C. The 
minimum, and probably the maximum, fluctuates with the per- 
centage of moisture in the soil. High soil moisture materially 
reduced the percentage. of emutted plants at all temperatures 
and alse narrowed the thermil range for infection." 


Recent literature: 


i Christensen, J. J. The relation of scil temperature and soil 
moisture to the develcpment of head smut of sorghum. 
Phytopath. 16: 353- Be May, 1920. 
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OTHER DISEASES AND INJURIES 


Bacterium andrepogeni BFS., -bacterial stripc. Missouri, Kansas 
A bacterial blight repcerted by Taubenhaus as duc to Pscudemonas sorgh? 
occurred in Texas. 

Bacterium holei Kendrick, bacterial spct. Lafayette, Indiana, .in 
Experiment Station plcts. Kendrick (1) has described this species as the 
cause cf a widespread bacterial spct cf Hcleus spp., ccrn and cther grasses. 

Helminthesporium turcicum Pass., leafspot. Misscuri. 

Phyllosticta sp., leafspot, was found on sorghum ind broom corn in 
several localities in Missouri. The spots contained pycnidia..of a 
Phyllosticta, prosumably the P. sorghina Sacc. repcrted on Johnson grass in 
Texas by Wolf. (Archer). 

Mosaic (virus). Louisiana, very common in sorghum ficlds; its signiri- 
cance uncertain. (Tims). 


Recent literature: 


1. Kendrick, J. B. Holcus bacterial spot cn species of Holeus 
and Zea'mays. Phytcpath. 16: 230-237. Mar. 1926. 


2. ee, H. A. The common grasses in Hawaii in relaticn to mosaic 
or yellow stripe discase. Hawaiian Planters" Record 30: 
270-278. Apr. 1926. 


Se.) Wadkers M.) Ne aud Ci ® Stahl. Certain’ prassihests @f the 
sugar cane mcsaic discase and of the corn aphid con- 
sidered in relation to their occurrence in Cuba. Trop. 
Plant Res. Foundation Bul. 4: 3-14. 1926. 


Lets Crk Weblo My Acc 


Phylicsticta polygonorum ®acc., leafspot. Pennsylvania. 

Ramularia anomala Pk., leafspcet. Indiana. , 

Yellows, due tc: the aster yellcws virus, idéntified by L. 0. Kunkel. 
About 6 to 10 per cent of the plants in a threv-acre ficld on the College 
Farm, New Brunswick, New Jersey, were affeeted. The cffects cf the discase 
show in the inflorescence - indefinite preliferaticn cf Plewer buds and 
abundant production of small greenish flewers cn long rather erect pedicels. 
(Dept. Plant Path.) 
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Alfalfa -. Leaf Spot: Yellow Leaf Blotch 
=a Downy Mildew 


DISEASES OF FORAGE CROPS 


OT Ee pe 


LEAF SPOT CAUSED BY PSEUDOPEZIZA MEDICAGINIS (LIB.) SACC. 


In 1926 this leaf spot was reported from Connecticut, New Jersey, 
Mississippi, Michigan, Wisconsin, Minnesota, Iowa, Missouri,. North 
Dakota, Kansas, Montana, Colorado, Arizona, Washington, and Oregon. in 
no one of these statés was the lose estimated at more than a trace, which 
is the usual amount of injury. ; 

In North Dakota, Brentzel indicated that the infection. was much 
less important than usual, likely duc to the dry weather prevailing dur- 
ing June and July. In Kansas, according to Weimer, there was‘a 5 to 10 
per cent loss of leaves in some ficlds carly in the season. In-Arizona, 
Brisley remarked that ordinarily the disease is not evident until the 
second crop. In 1926, however, the first crop was attacked severely due 
to many rains during the spring. Defoliation was conspicuous, with an 
average of 25 per cent of the leaves involved. In Washington, Zundel 
Said that almost complete defoliation of the first crop was reported from 
a number of places. In Oregon, according to Barss, the discase was 
common but rarely scrious. 


YELLOW LEAF BLOTCH CAUSED BY PYRENOPEZIZA MBEDICAGINIS FCKL. 


South Carolina, Iowa, Kansas, Utah, Arizona, Idaho, and Washington 
reported the presence ef this loaf spot, in 1926. In Kansas, Woimer and 
Melchers indicated that it was prevalent carly in the svcason causing a loss 
eiy2y to 50 per cent of the leaves in some ficlds, but later in the season 
it was uncommon because of dry weather. In Utah the discase was reported 
by Richards to be serious for the first time. Infection was 100 per cent in 
Utah and Cache Counties and many plants were practically defoliated. 


DOWNY MILDEW CAUSED BY PERONOSPORA TRIFOLICRUM D BY. 


Downy mildew was reported from Connecticut, icntucky, Illinois, iowa, 
Kansas, Montana, Colorado, Utah, and Idaho. Svidently the disuase wae of the 
usual minor importance. 

Clinton remarked that thc disease was noted by him for the sccond time 
in Connecticut. In Iowa, M. H. Burns reported local damago to the extent of 
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5 per cent. In Kansas, according to Melchers, there was no appreciable 
damage, although the disease.could be found on the first crop in fields of 
all ages. In Colorado, Learn remarked on the unusual occurrence of the 
disease in the third cutting, as ordinarily it is found @nly in the first 
crop. Sometimes entire plants were dwarfsd and discolored. The first 
crop was severely damaged in many localities in Utah, according to Richards. 


BACTERIAL STEM BLIGHT CAUSED BY BACTERIUM MEDICAGINIS (SACK.) EFS. 


Bacterial stem blight was reported in 1926 from #ansas, Arizona, and 


Idaho. In Kansas it was generally prevalent before the first cutting, according 


to Weimer. In northern Arizona, Brisley reported that it was present in all 
fields, but was not so severe as usual, being confined mostly to leaf and 
petiole infection. He stated that the spring was wet, with very little frost, 
and this condition is'thought to account for the comparative absence of stem 
infection. 


BACTERIAL ROOT ROT CAUSED BY APLANOBACTER INSIDIOSUM McCULLOCH. 


This root rot, the causal organism of which wag found in 1925, has 
been reported from many scattered states. In 1926, one new state, Minnesota, 
was added to the list, making a total of 18, as indicated in the accompanying 
map (Fig. 19 ) which is based on data secured from reports to the Plant Dis- 
ease Survey and from recent literature (see Jones and McCulloch (1). in 
addition to Minnesota, already mentioned, reports of the occurrence of the 
disease in 1926 were received from Illinois, Iowa, Missouri, Kansas, and 
Mississippi. 

The following data deal with severity and occurrence of the disease 
in various :states: 


Mississippi: Severe in Washington County; slight in 
Coahoma and Monroe. (Neal). 

Illinois: Loss 1 per cent. Fields that were known to be in- 
fected last. year have all been turned under. The loss this year is 
practically all in new fields. (Koehler). 

Minnesota: First report for the state, 1 to 2 per cent 
infected plants found in the origin:l field in Carver County where 
Grimm alfalfa was introduced from-Germany in 1857. (Sect.Pl. Path.) 

Iowa: Local. Five per cent reduction. (Burns). 

Missouri: The disease was definitely associated with the 
causal organism for the first time in the state by Ir1 T. Scott. In- 
fested fields were located in eight counties scattered along the outer 
borders of the state but undoubtedly the disease is present also in 
all parts of the state. Many fields are a total loss and it is likely 
that as new plantings mature they will succumb in turn. The estimated 
loss for the state is 25 per cent. (Archer). 
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Fig. 19. Distribution of bacterial wilt of alfalfa in the United 
States, 1925 and 1926. ! 2 


Kansas: The diséase has: been located ‘in all counties where 
alfalfa is grown. It was very prevalent in the first crop and it 
is found in fields of all ages. Loss for state is estimated at 5 per 
cent. (Melchers) She oun 

Common especially in eastern Kansas. Some fields show 
practically 100 per eent infection. (Weimer) 

Large acreages of older fields have been abandoned because 
of this disease. (White) 


Recent literature: 
i. Jones,” PS R., and L. MeCulloch. A. bacterial wilt and root 


rot of alfalfa caused by Aplanobacter insidiosum L. 
McC. “our. Agr. Res. 33: 493-521. Sept. 15, 1926. 


STEM ROT AND CANKER CAUSED BY CORTICIUM VAGUM BERK, & CURT. 


In southeastern Kansas, Weimer has found instances where alfalfa stems 
were white for an inch or more above the surface of the ground due to the 
Presence of the perfect stage of this fungus. Small stem cankers were some- 
times present. In southeastern Missouri, Archer found extensive stem infection 
in the form of cankers. The lesions had the appearance of those caused by 
the common anthracnose organism (Colletotrichum trifolii) but no spores or 
fruiting structures of this organism were found. Similar lesions were found, 


Alfalfa —- Stem Rot and Canker: Crown and Root Rot 
Stem Nematode. 


to a less extent however, on nearby red clover plants. The lesions start 
as small brownish areas near the base of the stems, which enlarge until the 
stem is encircled, then the involved tissue takes on a water-soaked appear- 
ance and may become flaccid so that the stem wilts or falls over. In many 
such cases the infected plant sends up new shoots from below the cankered 
area, and several observations-were made where the stalk had put out new 
roots above the injured area. Tissue isolations, both by Weimer and by 
Archer, yielded cultures of a Rhizoctonia (probably R. Solani Kuehn). 

There seems to be no literature reference of the occurrence of this fungus 
in stem lesions of alfalfa. Weimer was unsuccessful in obtaining artificial 
infection. He remarks that he has often isolated the anthracnose organism 
(Colletotrichum trifolii) from similar lesions in Kansas and that he is in- 
clined to believe that the initial infection is due to Colletotrichum with 
Rhizoctonia following in the dead or weakened tissue. 


CROWN AND ROOT ROT VAUSED PROBABLY BY WINTER INJURY 


Crown rot was reported in 1926 from-Wisconsin, Minnesota, Missouri, 
Kansas, and Colorado. Weimer in Kansas, I. T. Scott in Missouri, and the 
Section of Plant Pathology in Minnesota report the finding of various fungi, 
especially Fusaria, associated with the rotted crown tissue. Weimer, however, 
is inclined to believe that-the fungi are secondary invaders of tissue injury 
by low winter temperatures. In Wisconsin, Missouri, and Kansas also, the crown 
rot injury was further complicated by association with the bacterial wilt 
(spianobacter insidiosum). 

In Wisconsin, according to Vaughan, the disease is extensive in south- 
ern and eastern sections. In Missouri, Archer estimates the loss to be 24 
per cent. He states that this injury bids fair to be the limiting factor in 
the culture of the crop. Several thousand acres were ahandoned or plowed up 
in 1926. In Kansas, Melchers and Weimer estimate the less to be 4 per cent. 
They state that "Winter injury is a very general term since the factors entering 
into it are not well understood. The preblem together with crownrot is being 
extensively investigated here. Many fields have been so badly killed out that 
they have been plowed up. The life of other ficlds has been much shortened." 
In Colorado, Learn reports that a root rot is very prevalent in alfalfa 
districts and that it has been serious in some cases. In Minnesota, the 
Section of Plant Pathology reports the occurrence of a root rot in the northern 
part of the state, although the extent of the 4amage is not known. 


STEM NEMATODE CAUSED BY TYLENCHUS DIPSACI (KUEHN) BAST. 


Records of the Plant Discase Survey show that this nematode has been 
found on alfalfa in Illinois, Nebraska, Colorado, New ot Arizona, Utah, 
Idaho, Washington, Oregon, and California. In 1926 the cleventh state, 
Kansas, was definitely added, although Melchers stated that the discase had 

een reported twenty years ago. Besidcs Kansas the discase was reported in 


Alfalfa - Stem Nematode: White Spot: Yellows. 


1926 from Colorado, Washington, and Oregon. In ‘ashington, Zunde 1 
reported that the nematodes is gradually killing out large areas and 

is becoming more serious cach year. In Oregon, according to Mckay, it 
is not known ‘exactly how fast the pest is sprcading nor how much damage 
is done but that certainly it will persist and spread in the arcas 
where it now occurs beyond hope of cradication. 


WHITE SPOT (UNDETERMINED. ) 


White spot was reported from Utah and Connect Cue. Hill states: 


"White spot Hae oon known to occur in Utah for a number 
of years. In 1926 it was particularly severe in many ficlds 
in the northern portion of the state and undoubtedly reduced 
the yield materially. It is worse on well drained land which 
becomes dry quickly. In a numbsr of vinstanecs a severe outbreak 

was brought on by the application of cold.mountain irrigation 

water during a very hot day. In a few ficlds the .ppearance 
of the disease was much the same as sulfur, dioxide injury, for 
which it has been mistaken by a number of farmers BUM isha, (Gals 
tricts surrounding smelters. It can be clearly distinguished 
from sulfur injury by the progressive development which usually 
occurs from the basal leaves to the newly formed leaves, by 
the nature and location of the white spots that occur on most — 
of the affected leaves, and by the fact that alfalfa is the 
only plant affected; wisotaets in sulfur dioxide injury there 
are usually a number of weeds also gensitive to sulfur injury 
Which show markings : BS WG Lt vas “alle aula. 

"In some cases the white spot appeared poche suddenly 
on Hot of the leaves of an alfalfa shoot, in other cases there va 
Was a progressive development, lasting over at least three 
La In some cascs there secms to have been a regeneration 
of chlorophyll in the whitened arcas, though this statement needs 
checking. _ Ina large number of fields, with the resumption of 
warm weather, the alfalfa outgrew the trouble." 


_ YELLOWS (UNDETERMINED. ) 


Yellows was reported from Maryland, Michigan, Illinois, Wisconsin, 
Kansas, and Washington. This disease has been reported under various 
names as yellow leaf, yellow top, yellow blctch, hopperburn, etc. Recent 
investigations by Jones and Granovsky (1) indicate that the leafhopper 
Empoasca fabae is responsible for the trouble. 

In Michigan, Kotila found the disease to be more severe than’ rena , 
especially in Berrien ana Kent Counties. He states: 
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"Variety plots at the Experiment Station show varying 
degrees of injury and some varieties are seemingly resistant. 
On close inspection the yellowed foliage shows a pink color. 
The tips of severely injured leaves turn brown. lLeafhopper 
adults and nymphs were very abundant on diseased plants." 


In Illinois, Koehler estimates the reduction in yield to be 20 per 
cent. in hansas, Melchers states that yellows ig practically limited to 
We first crop. : on 


Recent literature: 


lL. Jones; Bred Re, and A, A. Granowsky. Yellowing of alfalfa 
Caused by leafhoppers. (Abstract). Phytopath. 17: 
39. 1927. : 


OTHER DIS@ASE 


Ascochyta imperfecta Pk., leaf spot. Caused minor damage in New 
Jersey, Missouri, and Kansas. 

Caconema radicicola (Greef) Cobb, root knot. Scattered traces found 
in Texas where irrigation is retarded or neglected. Important where hairy 
Peruvian is not grown. (Taubcnhaus) 

Cercospora medicaginis Bll. & Ev., leaf spot. Losses estimated as a 
trace in Texas and Missouri. In Kansas it occurs commonly in latter part 
of season, causing a loss of a trace to 0.5 per cent defoliation in some 
faeldes. 

Collictotrichum trifolii Bain, anthracnose. Present in some fields 
in Kansas. A few plants killed. 

Cuscuta sp., dodder. Washington and Texas. 

Macrosporium sp., leaf blotch. Reported this year only from New 
Jersey and Missouri. In Missouri the fungus causes insignificant losses in 
an avcrage year. In 1926, however, a number of young ficlds had been sub- 
jected to an unusual drought and in these fields the plants were practically 
defoliated and sometimes killed by the attack of the fungus. Neighboring 
fields of swect and red clover were attacked also but to a less degree. 
LOsscs were confined to the southeastern part of the state, particularly 
St. Francois County. (Archer) 

Ozonium omnivorum Shear, root rot. Reported from Texas and Arizona. 
The loss in the latter state is estimated at 4 per cent. 

Pleosphaerulina briosiana Poll., leaf spot. hansas. 

Sclerotinia trifoliorum Briks., stem rot. Reported from Virginia, 
Oregon, and Washington. In Washington, Zundel reported that the disease 
occurred on one and two-year old plants, the infection ranging from a trace 
to 90 per cent. 

Uromyces medicaginis Pass., rust. Reported from New Jersey, South 
Carolina, Mississippi, Louisiana, Texas, Missouri, hansas, and Arizona. 
Losses are estimated as a trace in Missouri and “ansas. In Kansas, Weimer 
stated that after heavy rains in September some defoliation occurred. Brisley 
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reported that the disease was found in neglected fields in Arizona. 
Where the crop is allowed to stand too long before cutting, the re- 
sultant hay is sometimes conspicuously browned. The trouble occurs only 
on the fourth crop. 

Urophlyctis alfalfae (Lagh.) -Magn., crown wart. - Reported from 
Alabama, Mississippi, Texas, Oregon; and Washington. In May, 1926, 
Weimer (3) found the disease in two fields near Muldon and in two fields 
near Columbus, Mississippi. He also found it in three fields in Alabama. 
These, together with a report from Miles of Alabama, constitute the first 
authentic reports from the Southern States. 


Recent literature; 


Lae Maris, 6. Bs wbudrtos in “ract resistance... Jour.. Heredity 


17: 313-325. Sept. 1926. : : 


Aa Gakley, Rs 1 and H. L. Westover. Commercial varie ties 
of altalfa.. U. S. Dept. Agr.’ Farm. Bul. 1467: l=el., 
Feb. 1926. 


4.4 Weimer, J. il. Crown Wart of alfalfa: in the South. 
Phytopath. 16: 1012. Dec. 1926. 


POWDERY MILDEW CAUSED BY ERYSIPHE POLYGONI DC. 


Powdery mildew was reported in 1926 from 12 widely scattered states; 
Connecticut, New Jersey, Delaware, Virginia, North Carolina, South 
Carolina, Georgia, Indiana, Missouri, North Dakota, Orcgon, and Washington. 
In general it seemed to be less prevalent than usual, although.in Virginia, 
South Carolina and Indiana it. was said to be as prevalent ig in 1925. The 
following date siof carliést recordcd appcoarances were submitted: May 10, 
Clemson Agricultural College, South Carolina; June 14, New Castle County, 
Delaware; June 15, Marshall, North Carolina; June 27, Uxldwell County, 
Missouri; June 40, Bristol, Virginia; August 2, Monmouth County, New 
Jersey; July 2, East Haven, Connecticut; July 16, Spaulding County, Georgia. 

In North Dakota Brentzel reported that infection was not found by — 
August 1, although in past years it had becn abundant. Zundol strtvd that 
the disease is becoming more prevalent in \iashington cach year. In Georgia, 
according to Higgins, the discase was formerly consistently present on all 
clover plants, but in 1926 up to the middle of July only a single infected 
volunteer plant was found. In Oregon, Barss mentions the marked difference 
in susceptibility of various seed strains and individual plants. 


May Phy 
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1. Sarss, H. P.. Clover mildew. Oregor. Agr. Coll. Ext. Service 
Circ. 227. 1-2. (Mimeogr.). May, 1926. 


2. HDelwiche, E. J. Tests of strains of Hed Clover fyom smxioos 
sources. Jour. American Soc. Agror.., 18 (5): 393-403 - 
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OTHER DISEASES 


Bacterium trifoliorum Jones, leaf spot. .In Indiana it was first 
observed May 17 at Lafayette. The loss for the state, caused primarily 
through severe defoliation, was estimated at 0.4 per cent. Alsike is con- 
Sidered to be immune. Canadian strains were resistant in Wisconsin, Oregon, 
Tennessee, Minnesota, Ohio, and Indiana. Foreign strains, especially 
Roumanian,' French, and Hungarian were very susceptible. (Mains) 

Gloeosporium gaulivorum «Kirchner, anthracnose. in Indiana the dis- 
ease was first observed May 17 at Lafayette in test plots. North American 
strains were resistant, while the Altasweet variety, Italian, and French 
strains were susceptible. (Mains). Also reported from New Jersey by Dept. 
Pie) Perils 

Macrosporium sp., leaf blotch. Reported in Missouri on plants weak- 
ened by drouth. A 50 noe cent infection was found in several fields but 
the loss for the state is estimated as a trace. The same fungus was found 
on nearby alfalfa plants where the infection was more severe. 

Phyllachora trifolii (Pers.) Fckl., sooty spot. Reported byHaenseler 
to be severe in two localities in New Jersey on White Dutch clover. 

Sclerotinia trifoliorum Eriks., root rot. Reported from Virginia, 
Washington, and Oregon. In Oregon Barss reports less injury than usual, 
due perhaps to dry weather conditions which prevailed during the spring 
months. 

Tylenshus dipsaci (Kuehn) Bast., stem nematode. Washington and 
Oregon. . ; 

Uromyces trifolii (Hedw. f.) Lev., rust. On alsike in Indiana ana 
on-red clover in Connecticut. U. trifolii-repentis (Cast.) Liro on white 
clover in Connecticut. U..h bpridi Davis on alsike in Connecticut chiefly 
along roadsides... Ui. fallens (Nesm. ) Kern. on red clover in New Jersey. 

Root and crown rot (undet.). Apparently a vascular trouble possibly 
caused by a Fusarium, reported from Indiana. French and Italian strains 
are very susceptible. (Mains) 

Mosaic (virus). Caused a reduction in yield of 0.5 per cent in 
Indiana where no varieties were immune. (Mains). 


Recent literature: 


Le, Hallowell, EY A. John Moniter thy gre, jane We be. Be ares ee 
hopper injury, to, clover. (ee teen) Phytopath. 17:50. 1927 - 


2. Hodson, W. BE. Notes on the stem celworm. Jour. Min. Agr. 
Ss) eee eve y of 
Great Britain 543: 259-202. June 1920, 


Clover - Other Diseases. 
Sweet Glover - Diseases. 
Cowpea - Wilt. 


3. Pieters, A. J., and J. Monteith. Anthracnose as a cause 
of red clover failure in the southern part of the 
clover belt. U. &, Dept. Aare charms obul |e slo: 

els SNORE N LG 26H" | 


A. Wellensiek, S. J. Waarnemingen over de klaverctengel- 
brandziextc. Tijdschr. Plantenz. 32: 260-302. 
Oct. 1926. (English summary: Obsurvationse on 
clover anthracncse. pp. - 295-298) © 


DS Ween TRNCR GO Ve Be Ry. 


Macrosporium sp., leaf blotch. © Occurred ‘in iiisscuri on plants 
Weakened by drought. Nearby red clover und ulfalfa: plants were also 
attacked. (Archer). 

Mycosphaerella lethalis Stone, stem spot.’ Common in Missouri. 

Canker (Undet.) Missouri; occurring on drought-weakened plants 
and Was associated with a similar trouble on-alfalfa and red clover. 

The lesions resembled Colletotrichum infection but no spores were present, 
Tissue cultures from alfalfa yielded a:Rhizoctonia. (Archer). 


y 


COWPEA 


WILT CAUSED BY FUSARIUM VASINFECTUM TRACHEIPHILUM EFS. 


Wilt was reported from Texas, Virginia, South Carolina, .and Missouri. 
In southeactern Missouri, especially in Scott and Miscicsippi Countics, 
Archer found several ficlds which worc a.total loss. ‘The loss for the 
Etate is estimated at 10 ner cent. Sines cowpeas arc proving to, be 
More susceptible each ysar county agents are endcavoring to substitute 
soybeans, which aré obviously not subjeet to the wilt. The Loss in Texas 
B= Gstimated at 2 per cent. 


Recent literature: 


ie, Women). iairandwlLas£!Harten.. Root: rétvof, the, bean) in 
Californi: caused by Fusarium martii phaceoli Burk. and 
¥, aduncisporum n. sp. Jowr s Meee Rese Sac SLI AuS 


1926 
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SCAB CAUSED BY CLADOSPORIUM VIGNAE GARDNER 


Scab was reported from Delaware, Virginia, Alabama, and Arkansas. All 
four states are new localities for the disease which was described as new 
only last year in Indiana by Gardner. It is evident from the following 
reports of collaborators that the disease was epidemic in 1926 and its 
Will be interesting to note its development next season. 

In Delaware, Adams reported the disease from two localities where 
it had slight importance. In Virginia, Fromme remarked that the disease 
has been present for a number of years. In 1926 it was collected from 
five different localities in all of which severe injury occurred. Iron, 
Hull, and Clay varieties seem to be immune, while Whippoorwill and 
especially Blackeye are susceptible. In Alabama, Miles reported the 
severe occurrence of the disease in two fields of Blackeye where the loss 
was practically complete. He stated that other fields in the same locality, 
of the same variety but from seed of other sources, were unaffected. 
Wingard, of Virginia, also reports finding the disease in Alabama in 
Montgomery County. He states: 


"The Blackeye variety showed 100 per cent infection on 
pods, stems and leaves; many of the young pods being completely 
destroyed before any seed were formed. Other varieties of 
coWpeas growing in other parts of the same field showed no 
infection. The infection was thought to general in the 
vicinity of Grady. The rainfall for this section was very 
heavy and no doubt accounts for this severe infection." 


In Arkansas, V. H. Young reports that the disease was formed in 
several localities causing severe loss on Blackeye. 


OTHER DISEASES 


Bacterium phaseoli EFS., bacterial blight. Traces in Texas. : 
Bacterium vignae Gard. & Kendr., bacterial spot. Moderate import- 
ance in Indiana. ; 
Caconema radicicola (Greef) Cobb, root knot. Virginia and South 
Carolina. 
Cercospora cruenta Sacc., leaf spot. Reported from Texas with 
loss of 0.5 per cent. Also in Delaware and Florida. 
Phoma bakeriana Sacc. Reported by Wedgworth from Mississippi on 
pods. According to Diehl the fungus is similar to Phyllosticta phaseolina 
Sacc. 


Mosaic (virus). In Indiana Gardner reported that mosaic was 
serious in plcts on 12 varieties and also on Vigna catjang. Evidence 
obtained in field plots with single plant selections of seed indicates 
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that mosaic is seed borne in the Progressive White variety. 
Ozonium omnivorum Shear, root rot. Loss 0.5 per: cent in eastern 
Texas. j 


Recent literature: 


| Le Gadd, C. H., and L. S. Bertus. A Rhizoctonia disease of 
! Vigna. Year Book Dept. Agr. Ceylon 1926: 41-43. 1926. 


50 YB BAN 


Bacterium glycineum Coerper, bacterial blight. Reported from 
Tennessee, Indiana, and Kansas. Weimer states that this blight is wide- 
spread in Kansas and that it was responsible for a loss of 1 to 4 per 
cent of lower leaves. 

Bacterium phaseolii sojones Hedges, bacterial pustule. Reported 
from Delaware, Missouri, and Kansas; dm Missouri both the Laredo and 
Virginia varieties were attacked although injury seemed to be minimal. 
Weimer considers pustule to be widespread in Kansas although not so 
prevalent nor appearing quite so early as bacterial blight. 

Botrytis sp., grey rot. On leaves in Connecticut. 

Cercospora sp., leaf spot. North Carolina and Louisiana. 

Fusarium sp., pod spot. Fromme reported that in one locality in 
Virginia pods of Virginia soybeans showed spots with Fusarium fruiting 
on them. 

Glomerella glycines (Hori) Lehman and Wolf, anthracnose. The 
authors (3) have studied this disease in North Carolina and consider 
it to be distinct from G. cingulata. 

Peronospora sojae Wolf, downy mildew. Generally found in Delaware 
on Wilson variety according to Adams but not showing evidence of injury. 
Wolf and Lehman (6) decide that P. sojae is to be considered as a synonym 
of P. manshurica (Naumoff) Sydow. 

Pythium debaryanum Hesse, root rot. Described by Lehman and 
Wolf (2) from North Carolina. 

Septoria glycines Hemmi. Reported from Delaware, North Carolina 
(5), and Indiana. 

Mosaic (Virus). Reported from Indiana and Kansas. In Indiana a 
six acre field of Midwest variety was rejected for seed certification. 
In Kansas scattered infection was observed early in July but was more 
prevalent later. The loss is estimated as a trace. 


Recent literature: 


1. Burgwitz, G. K. Bacterial blight and spotting of soybean 
(Glycine hispida Maxim.) Morbi Plantarum, Leningrad 


14: 38-41. 1925. 


2. Lehman, S. G., and F. A. Wolf. Pythium root rot of soybean. 
Jour. Agr. Res. 33: 375-300. Aug. 15, 1926. 
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Bic Soybean anthracnose. Jour. Agr. Res. We: 381- 
$90. Auge Uh, 1926. 


A. Mendiola, N. B., and G. 0. Ocfemia. The work of brseding 
disease resistant crop plants at the College of 
Agriculture at Los Banos. Philipp. Agriculturist. 14: 
117-128. Aug. 1926. 


5, Wolf, BF. A., and S. G. Lehman. Brown spot disease of soybean. 
Jour. Agr. Res. 33: 365-374. August 15, 1920. 


OD. Diseises of soybeang which occur both in North 


Carolina and the orient. Jour. Agr. Res. 35: 491-396. 
Aug. 15, 1926. eset | 


Mycogphacrella sp., leaf spot. South Curolina. 


KUDZU 


Bacterium pueriae Hedges, bacterial halo spot. This new disease 
is described and the organism tentatively named by Hedges (1). The diseice 
was first reported in 1924 by Clinton from Connecticut in Plant Disease 
Reporter Supplement 42: 344. In 1926 Boyd reported for soa ae Georgia 
2¢ Lollows: 


"The first report of this disease from Georgia was made in 
1925 from Gridy County. In Worth Vounty in 1926 2° second field 
was visited in which about 5 acres of : 40-acre field shows heavy 
infcetion, with protably 90 per cent leaf infection and numerous 
potiole and runner lesions. It is estimated thut about 10 per 
cent of the leaves are killed. The diseased arca was plinted with 
cuttings from a different source than the uniffcctcd aren of the 
field. The growcr is cont:mplating cradicating ths disease by 
pulling the vines and burning, in order to prevent sproad of th: 
dircuses-to, the healthy area. . The ‘planting! ic twe’yuars olc. It 
is surprising to note that the discasé ¢houdd make, such ripad progress 
in 1926, since the months of May and April hive been relatively dry. 
The loss for the state is estimated at 1 por cent. Ficlds vary 
grcatly in severity of infeetion but anegeneral thers is less damig. 
in the lowcr, damper ficlds.® 


ee a a ee ee ei ee a OW ye 
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Caconema radicicola (Grecf) Cobb, root: knot. loss 1 per cent for 
Gcorgin. One ficld in Worth County had 50 per cent infection and 
apparently the infection hid developed, during the winter months. (Boyd) 


Recent literature: 


i adda Florence. Bucterial hi lo spot of kudzu. (Abstract) 
Phytooath. 17: 48. 1927. 


GUAR 


Sclerotium rolfsii Sxec., southern wilt. Loss a trace in 
eastern Texas. 


Erysinhe cichoracearum DC., powdery mildew. New Jersey, severe 
infection observed in one ne planting. Reported also from New York. 

Plasuiopara halstedii (Farl.-) Berl. & de Toni, downy mildew. 
Collected at Fozeman, Montana, by R. J. Haskell and P. A. Young. 

Pyecinie helianthi-mollis (Schw.) Jackson, rust. Reported from 
connecticut, New Jersey, Minnesota, and Missouri. In Connecticut the 
rust Was found on wild plants. In Missouri it was found on Giant and 
doutle=flowered varieties. 2 

Ruizoctonia (protably R. solani), stem rot and wilt. New York, 

Sclerotinia sp., wilt. Washington. 

Septoria helianthi B11. © Hv., leaf spot. Connecticut. 


Recent literature: 


1. Nishimura, M. Studics in Plasmopara halgtedii. Jour. 
Coll. Agr. Mohkaido Inm. Univ. 172 I=61. Apr. 1926. 


Bacterium holci Kendrick 
Holcug sorghum sudanensris > Indiana. 
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Claviceps purpurea (Fr:) Tuli 


Lolium perenne - Washington. 
Phalaris arundinacea - Pennsylvania. 


Colletotrichum graminicolum (Ces.) Wils. 
Agropyron repens - Pennsylvania. 
Agrostis palustris - Pennsylvania. 
Eromus secalinus - Pennsylvania. 
Dactylis glomerata - Pennsylvania. 
Festuca elatior - Pennsylvania. 
Holcus sorghum sudanensis - Missouri. 
Poa pratensis - Pennsylvania. 


= : bi rea 
Brysinhe graminis DC. 
Agropyron repens ~ Pennsylvania. 
Poa pratensis - South Dakota. 


Helminthosvorium turcicum Pass. 
Holcus scrghum sudanensis > North Carolina. 


Eelminthosporium vagane Drechsler 
Poa pratensis - Pennsylvania. 


Fuligo ovata 
Golf greens ~- Connecticut 


Phyllachora graminis (Pers.) Fckl. 
Agropyron repens - Pennsylvania. 


Physarum cinereum 


Poa pratensis - Kentucky. 


Piricularia grisea (Cke.) Sace. 
Digitaria sanguinalis ~ Missouri. 


Puccinia clematidis (DC.) Lagh. 
Agropyron repens - Pennsylvania. 
Elymus glaucus - Montana. 


Fuecinia coronata Cda. 
: Mestuca elatior - Pennsylvania. 


Puccinia cpiphylla Wetts. 
Foa pratensis - Pennsylvania. 
Toa sp. — Wyoming. 


Puccinia glumarum (Schm.) Hriks. & Henn. 
Aegilops cylindrica - Washington. 
Bliymus ep. - Washington. 


Puccinia graminis Pers. 
Agrostis palustris - Pennsylvania. 


Agropyron repens - Pennsylvania. 
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Bromus secalinus - Pennsylvania. 

Festuca elatior - Pennsylvania. 

Hordeum jubatum - Colorado. 

Phleum pratense ~ Pennsylvania, Missouri, Ginaoceetn 
Poa compressa ~ Pennsylvania, Michigan, Virginia. 

Poa pratensis - Indiana. 


Scolectrichum graminis Fok. 
Poa vratensis ~ Indiana. 


Sorosporium syntherismae (Peck) Farl. 
Panicum proliferum — New Jersey, 


Tilletia asperifolia Bll. ¢ Ev. 
Sporobolus asperifolia - aera 


Tilletia holci (lWest.) poser ta, 
Notholcus lanatus - Washington, Oregon. 


Tolyposporium bullatum Schroet. 
Echinochloa crus-galli - Connecticut. 


Ustilago bromivora (Tul.) Fisch. 
Bromus tectorum - Washington, Wyoming, Utah, Idaho, Oregon. 
Bromus sterilis - Washington. 


ie Ustilago crameri Koern. 
i. Chaerochloa italica — Connecticut. 


Ustilago crus-galli Tracy & Earle 
Echinochloa crus-galli - Connecticut. 


Ustilago hypodytes (Schlecht.) Fr. 
Eriocoma cuspidata - Washington. 


Ustilago lorentziana Thuem. 
Hordeum jubatum - Idaho, Utah, Washington. 


Ustilago rabenhorstiana Kuehn. 
Digitaria sanguinalis - Missouri, New Jersey. 


Ustilago striaeformis (VWest.) Niessl. 
Dactylis glomerata - Pennsylvania, New York. 
Phleum pratense - Pennsylvania. 
Poa pratensis - Pennsylvania, Indiana. 


Recent literature: 


1. Bauch, R. Untersuchungen tiber die entwicklungs- 
geschichte und sexualphysiclogie der Ustilago 
bromivora und Ustilago grandis. Zeitschr. Bot. 


sega 775 L920. 
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Bayliss Elliott, Jessie S. Concerning "Fairy rings' in. 
pastures. Ann. of Appl. Biol. 14 (2): 277-288 . 
1926. 


Davis, W. H. -Lifé history of Ustilago striaeformis 
(Viestd.) Niessl. which causes a leaf smut in timothy. 
Jour. Agr. Res. 32: 69-76. Jan. 1, 1926, 


Dietz, S. M. The effect of the alternate hésts cn 
physiologic forms. (Abstract) Phytopath. 16: 83-84. - 
1926. a TA 


Praser, Wel Peg and Go A. Scott. sim Gf Wescern rye grass 


Phytopath. 16: 473-477. July, 1926. 
PL oMeussmmonds, and Re es The take- 
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80-61. 1926. ake 
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Kendrick, J. B. Holcus bacterial spot on species of Holeus 
and Zea mays. Phytopath. 16: 236-237. 1920. 


lee, H. A. The common grasses in Hawaii in relation to 
mosaic or yellow stripe disease. Hawaiian Plant. Rec. 
30: 270-278. Apr. 1926. | 


McLennan, E. The endophytic fungus of Lolium Zi. The- 
mycorrhiza on the roots of Lolium temulentum L., with 
a discussion on the physiological relationships of 
the organism concerned. Ann. Bot. 40: 43-63. 
Jan. 1926. 


Mains, E. B. Studies in rust resistance. Jour. Heredity 
17: 313-325. Sept. 1926. 


Melhus, I. E., Frank Van Haltern, and D» BY Bliss. 
study of the downy mildew, Sclerospora graminicola 
(Sacc.) Schroet. (Abstract) Phytopath. 17: 57. 1927. “ 


Monteith, J. Jr. The relation of mushroom soil-+ to brown 
patch. Bul. Green Sect. U. S$. Golf Assoc. 6: 


The brown patch-disease of turf: its 
nature and control. Bul. U. S. Golf Assoc. Green 
Sect. 6: 127-142. June 1926. 


Corrosive sublimate as a control for 
trown patch. Bul. U. S. Golf Assoc. Green Sect. 6: 
15i-155e sJady B9B6.: 
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Monteith, John Jr., and T. Carter Harmon. Fungicidal 
control of brown-patch of turf. (Abstract) 
Phytopath. 17: 50. 1927. 


Pape, Heinrich. Die sclerotium-krankheit der wiesengraser 
insbesondere des rohrglanzgrasses. Illus. Landw. 
Zeit. AG: 295-296. June 4, 1926. 


Weston, W. H., and G. F. Weber. Downy mildew (Sclerospora 
graminicola (Sacc.) Schroet.) on the Everglade Millet 
(Chaetochloa magna (Griseb.) Scribn.) (Abstract). 

ehytopath. le: 71. 1926. 
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